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and ASTRONAUTICS 
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Designers and manufacturers of cabin 
compressors, flow control systems, 

air cycle and vapour cycle cooling 
equipment, water extractors, valves, turbo 
alternators, air conditioning and pressure 
testing trolleys, static cooling units. 


Sir George Godfrey & Partners Limited 
Hanworth, Middlesex and Henley, Oxfordshire 
Telephone: Feltham 3291. Cables: Godfrepart, London 


ASSOCIATED COMPANIES IN MONTREAL, MELBOURNE AND JOHANNESBURG 
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In the automatic control and the 


fully automatic landing of aircraft, 


sMITHS lead the world. smrrus 


Flight Control System is the only 


system in the world designed as 


a single entity to provide full 


automatic control through every 


phase of flight, including the 


landing manoeuvre. SMITHS Flight 


Control System, including 


Multiplex autopilot, is specified for 


the de Havilland Trident when it 


enters service for BEA, In matters 


of flight control and 


instrumentation the automatic 


choice is SMITHS. 


The main pilot’s baste instrument di 
of the fliaht control systems reflects the 
layout of the central controller, thereby 


intro du ing a natu? al Ve lati nl his he fween 
the lwo. The pre sentation sh On here has 
been designed for the D.H. Trident and 


} " j } 
ill istvales the clear and positive dist lay s 


achieve d. 
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have a down to earth 


Here is a brief factual report of smrrus achievements in this field up to the 


beginning of this vear: 


’ J 

SMITHS have been making automatic pilots since 1933. 

{ ’ 

SMITHS designed and made the first British electrically operated 


automatic pilot. 


’ ’ 
SMITHS designed and made the automati pilot used in the world’s 


first turbo-jet and turbo-prop airliners. 


’ ’ 
SMITHS automatic pilot (and associated equipment) is the heart ot 


the world’s first fully automatic landing equipment 


to go into production, This is the ‘Autoland’ system, 

in the design of which smrrus collaborated closely with 
the Blind Landing Experimental Unit of the 

Royal Aircraft Establishment. The ‘Autoland’ system | 


been adopted by the Royal Air Force. 


’ ' 
SMITHS automatic landing equipment has, in the last ten years, 


carried out more successful automatic landings than al/ other 


known systems in the world added together. 


u ’ 
SMITHS embarked five years ago on a new generation of automati: 


pilots, designed to increase the safety factor to a level that 
will meet the stringent safety requirements that the 


civil air lines need for automatic landing. 


a] ’ 
SMITHS latest-generation automatic pilots will be the heart of the 


automatic system to be fitted in the de Havilland ‘ Trident 
(under construction for BEA) and the Short ‘ Belfast’ 
heavy freighter (on order for RAF Transport Command 


Negotiations are in progress with other operators. 


’ 1 
SMITHS automatic landing equipment has been ordered by the USA 


Federal Aviation Agency for evaluation tests in America. 


AMATHN AVIATION DIVISION 


The Aviation Division of S. Smith & Sons (England) Ltd 


WEMBLEY, MIDDLESEX 


KELVIN HOUSE, WEMBLEY PARK DRIVE, 
WEMBLEY 8888, GRAMS: AIRSPEED, WEMBLEY. TELEX 25366 
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ATC RADAR SIMULATOR 


for training air traffic control and other ground to air radar officers 


Redifon 4 Target simulator 
with Redifon Display Console 


@ Based on the latest electronic techniques for reliability and versatility. 


@ Incorporates completely new layout, suggested by many experienced 
instructors, for ease of operation and maintenance. 


e@ Full range of optional extra features available, including : — 


Permanent echo generators. 
Automatic characteristics for given 
types of aircraft. 

Extra targets or display units. 

May be linked to most makes of display 
units and or live radar. 

Heightfinder or lock on simulation. 
ECM facilities, all types. 

Track Recorders. 


Redifon Limited has manufactured Radar 
Simulators since 1943 and now produces 
them on a large scale. 


The ATC Radar Simulator follows the 
aT ars} P . : Ye < : > ‘ é : ‘ 
successful Redifc nM irine Radar Simulator THIS NEW SIMULATOR ts 
which was first to receive the Ministry of SUITABLE FOR THE SIMPLEST 


Transport Certificate of Type Test. LAYOUT OR FOR THE MOST 
COMPREHENSIVE MILITARY 

REQUIREMENT, AND IS IN 

FULL PRODUCTION. 


Redifon are widely experienced in the manufacture of AIRBORNE INTERCEPTION AND 
BOMBING RADAR SIMULATORS * NAVAL TACTICAL TEACHERS + STORM 
WARNING AIRBORNE RADAR SIMULATORS : UNDERWATER WEAPON 
SIMULATORS * MARINE RADAR SIMULATORS * GUNNERY RADAR SIMULATORS 


REDIFON LIMITED, FLIGHT SIMULATOR DIVISION, Gatwick Road, Crawley, Sussex, England. 
Telephone No: Crawley 28811 


A Manufacturing Company in the Rediffusion Group 
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Srey -Hendall 
Mobile refuelling 
the world over 


Rapid aircraft refuelling from mobile fuellers at modern airports is accomplished with 

the use of Avery-Hardoll equipment. 

The fueller, after loading at the airport depot, is driven to the aircraft where the delivery 
hoses are unreeled. The hoses are coupled to the aircraft with Avery-Hardoll Hose Units. 
The amount of fuel delivered to the aircraft is accurately measured by Avery-Hardoll 


Bulkmeters installed in the fueller. 
We shall be pleased to see you on Stand No. 255—Main Indoor Exhibition, Farnborough. 


AVERY-HARDOLL LTD., OAKCROFT ROAD, CHESSINGTON, SURREY 


TELEPHONE: ELMBRIDGE 5221/7 
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Fuelling a T.C.A. D.C.8 at London Airport with 
Avery-Hardoll equipment. 
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j = 
Type § 
ov 
2 
STAN 7-8- g 
> = 
~ 
Chosen by the civil aviation s 
Visit the STC authorities of Belgium, Canada, > |; 
Stands 156-159 at the United Kingdom, Netherlands = | 
Farnborough Air Show and Switzerland. 


Standard Telephones and Cables Limited 


RADIO SYSTEMS DIVISION  OAKLEIGH ROAD - NEW SOUTHGATE - LONDON, N.11 
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fire Security 


—a vital necessity 
for aircraft 
and airfields 


With the ever-advancing development of aircraft 

marches the constant striving for increased safety 

against fire. In this field, the name “‘Pyrene”’ has been 
predominant for nearly half a century and constant 
research and development has produced today’s most 
efficient systems for the complete fire protection of 

aircraft as well as airports, airfields and administrative 
buildings. Many of the world’s leading aircraft, including 
the ‘““Comet’’, ““Britannia’’, ‘““Viscount’’, “‘Herald” and 
“‘Vanguard”’, carry ‘““Pyrene” Fire Detecting and Fire 
Extinguishing Systems. ‘“‘Pyrene’’ Crash Tenders are in 
service on airfields the world over and have been supplied 
in large numbers under Contract to the R.A.F. and R.C.A.F. 
New products are now being developed to meet aircraft fire 
problems of tomorrow. We would like to offer the services 
of our research engineers if you are faced with any form 


of fire hazard concerning modern aircraft or airfields. 


$.B.A.C. FARNBOROUGH Stand No. 55 and Outside Exhibits Sk 
Ask the man who knows 


All over the world, men charged with the responsi- 
bility for fire protection will tell you that the safest 
answer to any fire problem is to get in touch with 
The Pyrene Company —and get the right advice 
backed by 47 years of fire fighting development. 
Please write to Dept. A.9. 


BY APPOINTMENT 
TO HM THE QUEEN 


SUPPLIERS OF 
FIRE EXTINGUISHERS 


COMPANY 
LIMITED 


9 GROSVENOR GARDENS, LONDON, S.W.1. 
Telephone: victoria 8474 

Head Office and Works: GREAT WEST ROAD, 
BRENTFORD, MIDDLESEX. Canadian Plant: TORONTO. 
Australian Plant: MELBOURNE 


The ‘‘Pyrene’’? Mark VI Airfield Crash Tender, 
built on the Alvis “‘ Salamander’’ 6 x 6 chassis and 
powered by a Rolls-Royce B.81 engine, is one of the 
latest and most powerful in the ‘‘Pyrene’’ range. 
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RELIABILITY BREEDS CONFIDENCE 


The pilot’s control of his aircraft is at all times positive 


and precise, instilling in him that confidence in manoeuvre 
so vital to successful accomplishment. 


Blackburn 
Buccaneer 


Positive 
Precise 
Power Controls 


BOULTON PAUL AIRGRAFT LTD 


WOLVERHAMPTON - ENGLAND 
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MAX HOLSTE e© NORD-AVIATION 


23-26 PASSENGERS 
FREIGHT 


FAST 
COMFORTABLE 
ROBUST 


THE ECONOMIC AND MODERN SOLUTION 


THE ONLY 2 x 1,000 H.P. TURBOPROP TRANSPORT IN PRODUCTION 


‘ f 
NORD - AVIATION 2418, RUE BERANGER - CHATILLON s/s BAGNEUX - SEINE - TEL. ALESIA 57-40 
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Aircraft Refuelling Equipment 


The RANGER all purpose pressure fuelling unit 


Designed in conjunction with Air B.P. for 
the following duties: 


1. UNDERWING FUELLING FROM HYDRANT SYSTEMS 


Performance : 
Side mounted hoses : 


Rated condition 400 Imp. galls./min.—200 galls. each 
line. Suitable for fuelling Comets, Caravelles, etc. 


Upper deck hoses : 


Rated condition 600 Imp. galls. min. max.—300 galls. each 
line. Suitable for fuelling Douglas D.C.8, Boeing 707, etc. 


2. UNDERWING FUELLING FROM BRIDGER TANKERS OR 
OTHER SOURCES 
Performance via built-in centrifugal pump : 


As above, and complete with power defuelling at 
75 Imp. galls./min. through any hose. 


MANUFACTURERS OF :— 


Microfilters 
Coarse Filters 
Air Eliminators 
Water Separators 


Lubricating Oil Dispensers 


Couplings, Etc. 


Licensees and agents throughout the world 


FRANCE AUSTRALIA TUNISIA ARGENTINE REPUBLIC 
Rellumit—France National Valve & Engineering Rellumit—Tunisia Metalroca S.A 
123, Avenue du General de Gaulle Co. Pry. Lred., 13, Rue de Colmar, Buenos Aires 
La Garenne-Colombes 27, Manton Road, Huntingdale, Tunis 
Victoria FRENCH EQUATORIAL AFRICA 
MOROCCO Claude Roland DENMARK 
Rellumit—Morocco GERMANY a 1330, A/S A.P. Botved 
umi forocc k h 
78, Rue Amiral Courbet, Rellumit Frankfurt, cved 2 a 
Casablanca 90, Mainzer Landstrasse BRAZIL e 
Frankfure-Main Nordon Industrie Metallurgica Leda 
Caixa Portal 198, 
SPAIN BELGIUM Sao Paulo INDIA 
Rellumit—Madrid SCAPI ITALY A.C.M.E. (Private) Led., 
Alcala 192 29, Fort Street 
" - by 72, Chaussee de Haren, Rellumit—Rome, Bombay, 1 
adri Vilvorde 46/48, Via San Marino, 


Rome 


SWEDEN ALGERIA PORTUGAL 


SOUTH AFRICA 


Belos AB Rellumit—Algeria, Tecomaque, Holtung, Van Maasdyk (Pry.) Led 
Alviksvagen 30, 19, Rue Michelet, Rua da Soudade Farmaceutica 11-15, Loveday Street Ext., 
Stockholm-Bromma Algiers. 40-1°F, Lisbon Johannesburg 


RELLUMIT (LONDON) LTD., Chandos House, Palmer St., London, S.W.1 Tel.: Abbey 3304 (5 lines) 
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Hobson constant 
speed alternator 
drives 


are now specified for the 
D.H. TRIDENT JET AIRLINER 


In this aircraft, described as the ultimate in subsonic speed 
combined with the best possible operating economy, the entire 
electrical generating t dependent upon its constant 


ind a long life between overhauls 


speed drives so that reliability 

ire of vital importance. Designed specifically for civil aircraft 

duties, HOBSON Constant Speed Alternator Drives achieve 

these essential qualities by their novel construction permitting 
| 


the use of a transmission oil pressure of only S00 p.s.i. In 


addition, a unique pump off-loading system reduces the pump 
transmission pressure to 50 p.s.i. when the aircraft is crutsing. 
Each unit includes its own oil reservoir and an oil to air heat 
exchanger; no external pipes are required. The ingenuity and 
reliability inherent in t design also characterise the following 
additional HOBSON equipment now specified for the same 
aircralu— 

4s Specialists in precision engineering, we I BOOSTER PUMPS 

invife your enquiries ¢ oncerning projects to I 


vhich our comprehensive engineering TRAILING EDGE FLAP OPERATING SYSTEMS 


UEI 

UEL FLOW PROPORTIONERS 

I 

EADING EDGE DROOP OPERATING SYSTEMS 


facilities can usefully be applied. I 


LIMITED FORDHOUSES WOLVERHAMPTON 
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Gyro Testers for Inertial Navigation 


= 


POLAR 
AXIS 
TABLE 657 


SEE STAND No [79 


SBAC SHOW FARNBOROUGH SEPT 4-10 | 


SERVOED GYMBAL 
UNIVERSAL TESTER 
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EUROPE’S LARGEST 
SUPPLIERS OF 
PRECISION 
GYROSCOPE 

TEST 

EQUIPMENT 


The most comprehensive range 
of Gyro Test Equipment available 


anywhere. 


As supplied to The Ministry of 
Aviation, The Admiralty and the 
ieading manufacturers in the 


Gyro industry. 


TYPE GI 390 


GRASEBY INSTRUME 


- KINGSTON-BY-PASS 


: 


ROAD TOLWORTH “SURREY Ahone:L/MBRIDGE 5, 
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= 


On one indicator, the Firth Cleveland 

Flowmeéter gives the total amount 
of fuel consumed and the rate at which it is being consumed. 
And it will do this for one or two engines, indicating by weight 

or by volume. No by-pass is needed; field servicing is 

simple; flow transmitters are available 
to deal with the wide range of flows necessary in 
present day jet and turbo-prop aircraft. 


(Approved by the Ministry of Aviation) 


FIRTH CLEVELAND FLOWMETERS 


Eo a7 
Ae 4 al 


Full technical details are yours by return of post from: 
FIRTH CLEVELAND INSTRUMENTS LIMITED, 7 CLEVELAND ROW, LONDON, S.W.1. TEL:WHltehall 3100 


A MEMBEP OF THE FIRTH CLEVELAND GROUP Ny 
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BURNLEY AIRCRAFT PRODUCTS LID. 


FULLEDGE WORKS - BURNLEY - LANCASHIRE - ENGLAND 


Telegrams * AIRCRAFT" Burnley 


Telephone 7681 Burnley (5 es) 
REPAIR DIVISION: BRITANNIA WORKS .- 


Associated with RENFREW AIRCRAFT & ENGINEERING CO 


QUEENSGATE - BURNLEY Telephone 4102, 
LTD., RENFREW, ONTARIO, CANADA 
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THE AEROPLANE 
and ASTRONAUTICS 


Fifth engine tests Boeing (27 design feature 


The Boeing 707 prototype, which proved out 
advanced design features of the Boeing 707 
and 720 jetliners, is now at work as a flying 
test bed for the next generation of Boeing 
jets—the three-engine short-range 727. 

The prototype is shown above equipped 
with a fifth engine, conducting exhaustive 
tests of the efficiency and performance of 
side-mounted engines, a feature of the 727 
In addition, the 707 prototype is testing new 
high-lift wing flaps, aircraft systems and 
other design features that will make the 


SSOEM Ls 


727 the most advanced jetliner of its class. 

\lready, ninety-two 727s have been order- 
ed by Eastern Air Lines, Lufthansa German 
Airlines and United Air Lines for delivery 
beginning in 1963. The 727 will operate 
from 5,000-foot runways with full payload 
and will serve routes from 150 to 1700 miles. 
It offers airlines many unique advantages, 
including components and systems that have 
demonstrated outstanding performance and 
reliability in more than 300,000,000 miles 


ot Boeing jetliner operations, 
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D.E.F.5011? 


D.E.F. 5011 and many other government specifications call for the use of 
vibration test equipment. Fatigue and resonance search tests are the principal 
applications but there are several more. In fact, vibration equipmentis adesign 
and test facility which is rapidly gaining in scope and importance throughout 
industry. But for all that, the techniques are still comparatively new and, not 
unreasonably, present unfamiliar problems to many manufacturers. 

We specialise in both the manufacture of such equipment and the technology 
of its applications. Our range is the most complete in Europe. 

If you can’t meet D.E.F. 5011 or other government specifications requiring the 
use of vibration test equipment. Or if you want to be better equipped to do 


so...meet us. 
GOobpDMAN Ss 


the vibration specialists 
GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND 
Wembley 1200 (8 lines) - Cables: Goodaxiom, Wembley, England 


Accredited Agents: HAWNT & CO. BIRMINGHAM 
FARNELL INSTRUMENTS LTD., WETHERBY, YORKS. 
A.R.BOLTON & CO. LTD., EDINBURGH 


STAND No. 142 Farnborough Air Show 
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& PRODUCTION 
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CONTACT— Com . 


‘The Abbey Panel & Sheet Metal Co. Ltd. 


BAYTON ROAD, EXHALL, NR. COVENTRY. TEL: BEDWORTH 2071 (P.B.X) ee 
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AIR- 
SEA 
SRESCUE. 


Military Equipment and Rubber Proofed Fabrics 


Manufacturers and suppliers of High Altitude Pressure Suits, 
Pressure Jerkins, Parachutist and Aircrew Lifejackets, Flying 
and Constant Wear Immersion Suits, Inflatable Exposure Suits 
and Inflatable Liferafts to the Royal Air Force, Fleet Air Arm, 
Royal Navy, Royal Marines, Parachute Brigade and the Armed 
Forces of Commonwealth and NATO countries. Design Appro- 
ved by the Ministry of Aviation and Air Registration Board. 


P. FRANKENSTEIN & SONS MC LTD., 
VICTORIA RUBBER WORKS, NEWTON HEATH, MANCHESTER, 10 
Telephone No. Fatlsworth 1166 (4 lines 


The crewman ts wearing 
a Pressure Ferkin 
and an Ann-G- Suit. 


26-seater reversible 
airline liferaft with 
instantly inflatable 
self-positioning and 
permanently attached 
canopy. Approved by the 
Air Registration Board and 
Federal Aviation Agency. 


Civil Airline and Industrial Equipment 


Manufacturers and suppliers of a complete range of civil airline 
safety equipment including Inflatable Liferafts, Lifejackets and 
Babies’ Floating Survival Cots to over fifty airlines throughout 
the world. 

BEAUFORT CAIR-SEA) EQUIPMENT LTD., 


BEAUFORT ROAD. BIRKENHEAD 
Telephone Claughton 5390, 2667 and 2668 


FRANKENSTEIN 


-BEAUFORT 
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If you want to know any- 
thing about current develop- 
ments in the fields of thermal 
and acoustic insulation or glass 
reinforced plastics.......... 


Call on 


STAND Noss 


at the Farnborough Air Show 
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developments in flight equipment... 


DECOMPRESSION PROTECTION— 
AND CONTROL UNDER eg 

The new Hymatic Anti-g valves AGg I and AG2 3 
provide automatic pressurisation to protect 
aircrew against loss of cabin pressure, while 
simultaneously performing their normal Anti-g 
function. Within 0.2 seconds of explosive 
decompression, these valves respond to inflate 
the ‘g’ trousers to the appropriate pressure. 

The additional function makes the AGg 1 only 
0.8 lb heavier than AG6 and the AG2 3 only 

0.7 lb heavier than AG2. 


Hymatic, as 

leading engineers 

in the Aircraft 

equipment field, have been 
responsible for the design 
and precision manufacturing of 
many products, including: 
Hot air reducing valves 
Snap jacks and air bottles 
Oil reducing valves 

High pressure relief valves 
Restrictor valves 
Pressure-maintaining valves 
High flow reducing valves 
Non-return valves 


THE HYMATIC ENGINEERING COMPANY LIMITED REDDITCH WORCESTERSHIRE 
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SUPER OIL SEALS & GASKETS LTD - BIRMINGHAM 30 
FACTORY CENTRE - KINGS NORTON - BIRMINGHAM 30 Tel: KINGS NORTON 2041 
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SPECIALISTS 
IN GUIDED 
MISSILE 
AND AIRCRAFT 
INSTRUMENTATION 


YOUR ENQUIRIES 

ARE INVITED 

FOR ANY OF 

OUR PRODUCTS IN 
THE GYRO FIELD 


WE HAVE 
PARTICIPATED 
IN MANY 
IMPORTANT 
RESEARCH AND 
DEVELOPMENT 
PHASES OF 
GUIDED MISSILE 
CONTROL AND 
PRODUCTION OF 
PRECISION 
INSTRUMENTS 


CONTRACTORS TO: 


ADMIRALTY 
MINISTRY OF 
AVIATION : | | 
AND es ae Ree ne oe q 
FOREIGN . | ae = —— 
GOVERNMENTS REID AND SIGRIST LIMITE D 
INSTON: SR : eS ; ; . : 


‘STER | 


A.R.B. AND A.1.D. 
APPROVED 
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FERRANTI 


ELECTRONIC & GYROSCOPIC 
EQUIPMENTS 


Ferranti are able to offer a wide range of Gyroscopic 
and Transistorised equipments for all types of 
aircraft. The main features of these equipments are 
their high reliability and efficiency, coupled with 
light-weight and small space demands. Many units 
are hermetically sealed. 

All Ferranti equipments are fully supported by a 
world-wide technical service organisation and con- 
form to British Civil Air Requirements (B.C.A.R.). 
Artificial Horizons in 4}” and 3}” cases, 

Horizon Gyros. 

Vertical Signalling Gyros. 

Helicopter Flight Instrument Systems. 

Inertial Navigation Systems. 

Transformer Rectifier Units. 

Transistorised Static Inverters, Converters 

and Voltage Regulators. 

Vocal Audio Warning System. 


FERRANTI 


First into the Future 


+ % tt Ot Ot OF 


Enquiries to :- FERRANTI LTD. 
AIRCRAFT EQUIPMENT DEPT. MOSTON, MANCHESTER 10 
Telephone : FAlisworth 2071 
or WESTWICK, BRACKNELL, BERKSHIRE 
Bracknell 1211 


Telephone 


FAE7 
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Visual indication of faults which may develop in aircraft and aircraft equipment 
is the only swift and sure method of detection. 


Page Engineering Company have designed, developed and put into service 
many visual centralized warning systems that are adaptable to all types of 
aircraft applications in which immediate fault warning for vital systems is an 


& Pe essential requirement. 


We are also specialists in miniature electrical and electronic equipment for 
all aircraft and industrial applications. 


Write for our Catalogue of relays, delay and switching units, push button and rotary switches, 
lamp holders for A.C. and D.C., indicating fuseholders, moving coil instruments, etc. 


PAGE ENGINEERING COMPANY (Sunbury-on-Thames) LTD 
BA A Page Works, Forge Lane, Green Street, Sunbury-on-Thames, Middlesex 
Telephone: Sunbury-on-Thames 4242 (3 lines) 


3 Beier Tn Nw age 
% eee ot Na 
: ‘ ae ae +. ophitte 
— sige See nr aN ee a ee ee - 9 2 oe 
3 - , Sn en ee Hi: 
’ (ORES INT ABD AC eR ck Pr Re Pee 
| 4 
| eis 
a 
‘ ; 
es x 5 . 2 “ =. + 2 ‘ = = 3 sc = 2 Aim —s = a ‘ . . 
ee a Pacer Pe we 
ORES Par cit 
. aed ; Bers theres, ; aoe 
x i ae > 
ae 5 te 
a) Shes i 
; : ee Cs er a7. 7s 
: aa earl ; 
3 ¢ : < oe bor 2 ie aaa : 
re tts = od he’. ers 
aa Pees. of 
: o Bea 43: 
5. * —- * ae = aes a . 
5 ; or % ie 23 eas Ag5 ais aR aaa : 
Greta eS Ha pea TS 3: re a 3 
= re. — su) ie a ; 
E § = — a wae . oe ainsi ti, 
Pa : oe > Sakae 
: : 2 ie ea pe 
z : P: >» = . 1S ess TEN 
sa Bote es. oa oe 5." ASTD ie e 
ra = is Ra : > 3) eae a. : 
: eee an BS GR ®. 
. aa 4 = - ae = pe. ta oS 
: < = 3 we : Bal. a a 
es ois = ag en ‘eee ? Jai 
: a 22 ee See) = e Co oe Mage:  anad ae 
; ‘ ; et : 3 a S AY en alte: aaa as 
5 F : 2 2 Sy rr ahs 
= oe , ya yes anion ~ 
“f : ; BRE = be Nap " 
= a = 2 che =e Baa 3 « re 
> : 2 2 E 2 22 a - eer MW gos 
; J j : ae iy eo , 
4 5 % S, 2 7 = ae = ne ‘Joa ted 7 54 
¥ - 3 3 = > ae ay eee ee RS e 
; : s i a a ee a Aya 
= : = s Elna ee a te 
SS gases os oe a ae 
5 : eee, = ee peter.” DE, 
“ 3 <5 5 eee Bb; 
: ~ [: Bee) sy we ea 
; : ee ya foe 
: : eee eo Fe om 
, i = 4 aan a ae 
" ~ ee Sane Pe 
ee eae re oe 
% = aoa. 4 
ae Be: + thes oer be eas is 
s ¢ ae ; oS eee Bee fas 
o: : Je aiaaa eee te | Ok - 
? 3 , es a 
: Pas Rees os a a 
J > 2a eieoe a. 
4 = : Ree, oe ae 
; ; = Bet hua in “y Et ate yoo 
: ae . oe? ane eene Se 
= << oy oe 
S os : re} “eh aaa ae 
a = ie ae - aa = ati 
= i Bi : ; ke 4 ¥ ee > a t < 
OT ia gina pet: 
Be telee st 2 ee on : . 
; fee = at PE ees ee vehee a oan 
= ei 3 rn - ae oan -. re re 
; ree : 5 ste Ree “4 
: P : Se Sea ‘s aK ’ i aa ae 
: 3 ; 2a Sa a2: i a ee oe: 
" ee mene fie: = Seats Ai 
* : . “yt ea i 
; ; 3 ; eae “ 
x : 2 - ee Rea ho or 
3 i. BS a x * me i EP alee a 
: ie “e 5 set ae. 
: 5 Be = Be poe = Eee eee ji 
si Tz 5 laos 8 Sea a 
“ * "5 i if ; Pee, ce} - 3 
: : - Bea ee <a 
eee ee walt 
4 Bis teeter 2s 2 aeons ee 
: ; Sc Sa ia 
3 — 3 ee Ue a ae ~ 
pe) een i ae Eat ce = eee Be a Pisa: at coms 
: ¥) ate aes es pre 5) i! i= ata ey 7 
; : : Ce — BB A , ez 
| , ne 3 n nics : 
; Be Bk Rs i , : ; 
5 = as = ii =" 2 ao Be a as oi 
7 = > ee a <r a + ay oe > ey oe 
: = ea Hepes ihre 
a F ve eee oh ie ie er 2n 
; : ; a SIPS sa Siti ean ae 
oS eee Ee ee be Bs, = 
“ 5 = “A AS pari 
: é Op ate «aaa hoe 
/ ‘ OS > ae A 
:: ‘ 3 Bi 3 Ra matey: :, 0) 
sith iH 5 ee Ps oe fess Se Ras a 
* wee “A = “a = = - ae ey: et a 2 soe al > 4 e, . a i ry 5 
s 
é : ra 
ee 
2 ae 
5 
too 
ie 
} % 
7 - i 
; rg < 
% i 
5 
Ses. 
F i 5 
i rie 
zt 
Age 
ee a 
“a 
D 5 
ae 
«59 
— : eee ee - "3 aa 
3 et? 3. BN oo ee 
EJ gtd ASR Ng a eae . 
e ES SE NE Ee a ae 


THE AEROPLANE 
and ASTRONAUTICS 


PRESS-TO-TEST SWITCHES. Three or 
five-terminal versions available; the 
latter providing 34 circuit variations. 
Solder tag or screw terminals to 
choice. All bases will take dimmer, flat 
top indicator or indicator caps: full 
range of colours available. The switch- 
es are vibration-proof and maintain 
predetermined contact pressures 
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INDICATOR AND DIMMER CAPS AND 
BASES. Inter-changeability between 
caps and bases provides maximum 
flexibility within the range. Wide 
variety of cap colours available: 
screw or solder terminals, panel return 
or insulated, to choice. Dimmer has 
metal rotary shutter with built in 
stops. Indicator caps are facet cut for 
maximum visibility. The Flat Top In- 
dicator can carry an engraved legend 


SEPTEMBER 7, 


MINIATURE SEALED GLASS LAMP- 
HOLDERS. Designed to ensure 
reliability under severe conditions of 
service. Waterproof, pressurised and 
shockproof, they are primarily in- 
tended for aircraft, armoured vehicles 
and military equipment. Dimmer and 
Indicator Caps available in a wide 
range of colours. 2 pole lamp holder 
body. 


MULTI-SOCKET INDICATORS. Ideal for use with computers and illuminated read-out devices. They are produced 
in strips of twelve sockets with 4 or } inch centres. 
An Easy mount single socket similar to the indicator strip is also available, and can be used separately or in 


conjunction with multi strip-socket. 
Lamps are available in 6, 12 or 28 volts, 35 


45 mA, with a burning life of 3,000—5,000 hours. Plastic nylon 


caps are obtainable in White, Red, Yellow or Green, these fit directly over the lamp and eliminate the need 


for prismatic jewels. 


S.B.A.C. Farnborough 4th—l0th Sept. Stand 115 


1961 


THORN ELECTRICAL INDUSTRIES LTD - SPECIAL PRODUCTS DIVISION 
Great Cambridge Road, Enfield, Middlesex. ENFIELD 5353. 


DTV! K 


ae ae a ggllamelale’ fae. .g ow! a an a ee 
$e y « “% < 3 2 Sia See — a = 
3 — . ri 
Po i ee 
x 
3 cnt Ndv, 
3 Gs : 6 & Sy ae. “aa oe ae ae: : 
te . & ~ ral a | a 
t x ws Ww x i 2 ee 
a & : o > Ee roe 
“4 © 
a ice qa a or ae AE rg 
2 ee ee ee nee x E a ae ee ca a wae 
a * sins Sak +a 5 So ai ie 3 
- SE - } — a Regs % | 
7 By, ; r ; S=F . ae A 
; i. i . (<> os = i ee , CT ap) pe 
"AY ers A - f. 3 ‘a de Pid 7 . 
$s . ~ = 2 = rs) 3 ie ‘ — “ eee /4 ; 
et z ,. <=” 4 - 5 a SS oe me 2 
4 ae ssibitiaginaime Ay ~ SJ se N a oR q 
; < i re f SF we a pi =i 
: | eee SES | > ST se 
» 4 é eer =e re 1 fre ; 
“si ‘ =] . | SF, 2, H : 
° Ke {Rt See . ta Ego 
a a w +3 ho -] 4,3 &, . 4 
‘ eb & canta ‘ : ; 
See HR wen 2 5 . iat a a ¢ 
ie aoe he a be Etat 
a Bae 
» . 3 mag * ie : . + e i = R : 4 3 : a ae : & 4 
Oh . V. 2 “3% . 4 3 : oa} : ]* ; 
a van 4 fy 4 4 ey A ; : 4 7 7 = 
Ay ; t ' "i 4 q 9 : : : 7 i : ; 
S te ; a F ad , ; aoa “4 ’ fy 
we 4 # j re “ng " a a « 1 % a FY % 4 j é | E 
ee L 
3 PS 
Sy 
ae we 4 at J > - 5 2 5 . Sa . P 


SOO al eS aa 


SEPTEMBER 7, 1961 


SS RO EET ERIE see Lint SR ay 


a as 


27 THE AEROPLANE 
and ASTRONAUTICS 


SCIAKY PATENT 2) PHASE 


the choice of the World’s 


aircraft manufacturers 


The Machine illustrated is Sciaky Type PMCO.2.STK 
Three-Phase’ 100 kVa Spot Welder, specially designed for 

the aircraft industry. This machine welds mild 

steels, heats treatable light alloys, stainless steels, nimonic and 

titanium to AID and ARB specifications, to meet 

stringent primary structure requirements for aircraft missiles 

and the fabrication of radar antenna, etc 

A full range of aircraft type Spot, Seam, Roll-spot and 

Flash Welders is available 


On five continents, more Sciaky Resistance Welding 


Machines are used in aircraft factories than any other make— 


proof of the quality of Sciaky equipment 
Specialist project engineers are available to advise from 


early design stages on all fabrication problems 


PMCO.2.STK. 100 kVa Three Phase Spot Welder welds .187"+ 
187” mild steel, .080”+.080” light alloys, .104”+ .104” 


stainless etc. Available in range of sizes up to 600 kVa. 


—SSiaky 


STAND NO. 50 
FARNBOROUGH FLYING SHOW 


SCIAKY ELECTRIC WELDING MACHINES LIMITED 


FALMOUTH ROAD - SLOUGH - BUCKS 


Telephone Slough 25551 
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Choice of Transport Command 


HAWKER SIDDELEY AVIATION 


32 Duke Street, St. James's, London, S.W.1 
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Training for Airline Engineers 
When we wrote earlier in the year about the need to attract 
university-trained engineers to the maintenance and engineering side 
of the air transport industry, it immediately became clear that the 
subject was one of wide interest. Among the results was a lengthy 
written discussion on the subject prepared by Mr. Peter Murray, 
general secretary of the Society of Licensed Aircraft Engineers. This 
discussion has since been put in a form suitable for publication, and 
we count ourselves fortunate in being able to publish such a cogent 
expression of opinion in this important annual issue. The subject is 
one Of particular importance to the British air transport industry. 

Among the proposals raised in our Editorial was that the “ sand- 
wici ” type of training should be utilized. As we saw it, young men 
qualifying as craftsmen through appropriate terms of service in the 
shops should sandwich their practical work with Courses in university. 
This scheme is, of course, widely adopted in engineering generally. 

Mr. Murray does not favour this as a solution. Indeed, in his article 
he says that one university did set out to provide a sandwich scheme 
which aimed to give top-quality students an apprenticeship, a degree 
and professional qualification in five years. Mr. Murray recounts that 
the view of this university was, after examining the problem in detail, 
that the necessary curriculum could not be achieved within five years. 

A proposal likely to arouse more discussion is the contention in the 
article under review that a “ dip. tech.” in airline engineering should 
be instituted. No doubt this proposal will be brought to the attention 
of the proper authorities of the Ministry of Education. 

Meantime, it is already clear that the airlines will be wise to pay 
far-sighted attention to the problems of recruiting engineering per- 
sonnel. It would seem that the prizes ought to be extremely attractive 
in a profession which requires so long and intensive an apprenticeship. 


7 ’ 
Widening the Scope 

No visitors are likely to have been more welcome at Farnborough 
than the delegates to the 1961 Anglo-American Aeronautical Con- 
ference. Organized jointly by our own Royal Aeronautical Society 
and America’s Institute of the Aerospace Sciences, these Conferences 
have become major biennial gatherings of specialist engineers from 
both sides of the Atlantic; and they represent an important forum at 
which much of the latest development in the technological aspects of 
aviation is widely discussed. This year’s event is the eighth in the 
series and to it delegates have come from Belgium, France, India, 
Israel, the Netherlands, Norway, Poland, Sweden and Switzerland, as 
well as from the organizing countries. It is good to find, too, that the 
Canadian Aeronautical Institute takes part in the organization. 

However, during the past few years, the development of trans- 
Atlantic links in such specialized fields as aeronautical engineering 
has reached a point that it can almost be regarded as parochial 
activity. Perhaps the time has come to widen the scope of this par- 
ticular biennial Conference and bring into its organizing body the 
professional and technological aeronautical institutions of other 
countries in the Western European Alliance. In this context organiza- 
tions such as A.F.L.T.A. in France, the Wissenschaftliche Gesellschaft 
fiir Luftfahrt in Germany and the Aeronautical Research Institute in 
Sweden, come to mind. The broader representation and application 
thus achieved would be greatly beneficial to aviation as a whole. It 
would also be a powerful stimulus to real co-operative progress 
towards what must one day come to be the United States of Europe. 
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and ASTRONAUTICS 


Matters of Moment 


Nore Export Suecesses 


|' is always good to be able to record continued success in 
the export of products from Britain’s aviation industry. It 
is all the more satisfactory to be able to do so at * Farnborough 
time.” And the latest figures published by the Society of British 
Aircraft Constructors on the eve of their annual Exhibition 
follow the upward trend 

During the first seven months of this year, for example. the 
total value of the industry's exports was some £95 million 
ibout £8 million more than the corresponding period last year. 
Of this commendable total, dollar sales accounted for no less 
than £39 million. Once again, aero-engines and associated parts 
were responsible for a healthy proportion of the overall effort 

more than £50 million worth of goods in this category being 
sold abroad. ‘This, itself is £6 million more than the corre- 
sponding aero-engine figure for the first seven months of 1960. 

The £95,016,650 total comprised £25,503,113 for aircraft; 
£14,448.696 for aircraft parts: £21.125,142 for 568 new 
engines; £14,036,049 for 888 “other than new” engines: 
£15,602.078 for aero-engine parts; £2,129,220 for electrical 
appliances: £561,148 for tyres; and £1,611.204 for instruments. 

During the period under review, Canada topped the list of 
customers for aircraft and parts with £13,400,944 worth of goods 
bought. The United States came next at £4,621,402, to be 
followed by the Lebanon (£4.022,990), Egypt (£3,884,711), 
India (£2,078,008) and France (£1,182.373). In the aero-engine 
market, Canada again headed the list at £11.245,726. The 
U.S.A. spent £9.886,789, France £5,175.512, Italy £3,589,459, 
West Germany £3,241,274 and India £2,917,005 

The recorded January-July total represents an annual aviation 
export income of £163 million. This compares with the 1959 
record total of £156 million. It brings the total post-war aviation 
export figure to more than £1,179 million 


Bloodhound Developments 


OLLOWING recent news of orders from Sweden and 

Switzerland for the latest version of the Bristol/Ferranti 
Bloodhound surface-to-air weapons system, the new low-level 
capability of this potent missile has now been publicly demon- 
strated with the aid of some brief shots from a film taken at 
the Aberporth rocket range at Cardigan Bay These cine 
pictures showed the interception of a “fast jet aircraft "—it 
appeared to be a Meteor target drone—by a Bloodhound 2 at 
an altitude said to be well under 1.000 feet. 

At the time of the announcement of Sweden's Bloodhound 2 
order-—which, incidentally, was the first from overseas for this 
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particular anti-aircraft weapons system—it was disclosed that 
the second-generation Bloodhound offered “striking advantages 
in virtually every aspect of performance compared with its 
predecessor. It was said to have greater range, greater lethality 
and greater operational flexibility These most worthwhile 
improvements, it was revealed, were largely the result of using 
a continuous-wave radar guidance system instead of the pulse 
wave equipment used for Bloodhound |. This C.W. guidance 
has been developed by Associated Electrical Industries and 
Ferranti, in conjunction with the Ministry of Aviation 

The release of the film shots from Aberporth is the first 
indication that development trials with Bloodhound 2 are well 
under way. if not virtually completed. The next step will pre 
sumably be Service acceptance trials and one would expect 
the weapons system to be in full production by this time next 


year. 
\ New * Missile Gap? 


HE decision of the Soviet Union to resume the testing of 

nuclear weapons, and the announcement that Russia has 
worked out projects for creating a series of “ super-powerful * 
nuclear bombs with energy vields equivalent to 20, 30, 50 and 
100 million tons of TNT, raises many questions 

First is the possibility of Russia testing nuclear weapons in 
space One of the most effective methods of eliminating 
unwelcome satellites orbiting over Soviet territory, for example 
would be to saturate them with heat and radiation from an 
atomic explosion. To perfect this technique. it would be 
necessary to conduct tests with anti-satellite missiles- and, of 
course, target satellites. 

The fact that the Russian statement has coupled the 20-100 
megaton bombs with rockets similar to those used in the 
Gagarin and Titov orbital missions presents something of a 
challenge to the West. The trend of thinking on nuclea 
weapon delivery in the United States has led to the concept 
of comparatively small ICBMs capable of maximum conceal 
ment or mobility, such as the land-based Minuteman and the 
sea-based Polaris. These are believed to have energy yields of 
about two megatons and 0.5 megatons respectively. 

For comparison, Atlas D and Titan I are believed to have 
warheads in the 3 and 4 megaton range. Higher-yield lightweight 
warheads are, however, in the making. 

The idea of developing anything so powerful as a 100-megaton 
bomb has been largely dismissed in the United States, although 
it is conceded to be within the bounds of accomplishment 
As Senator Clinton Anderson, a member of the Joint Congres 
sional Committee on Atomic Energy, put it on Aug. 31. * The 
100-million-ton equivalent bomb is not impossible. Some time 
ago the United States started to develop a very large one but 
there was not a target to use it on.” 

If Russia ts to build such devastating weapons, and use thei: 
most powerful multi-stage space-boosters to carry them, must 
the West follow suit? If Russia is really in earnest, the challenge 


FOR OBSERVATION.—This 
close-up of the Beagle-Auster 
A.O.P. Mk. Il shows the 
Agricola-type installation of 
its 260-b.h.p. Rolls-Royce 
Continental 10-470, its spats 
and strut fairings, and under- 
fuselage flare rack 
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NEW ROTORCRAFT.—These three 


views of the little Beagle-Wallis WA 116 
autogyro show its simple tubular air- 
frame and general configuration, al- 
though they give little idea of the vigour 
with which it was flown by Wg. Cdr 
Wallis. One view shows him demon- 
strating the feet-and-hands-off stability of 
this little gyroplane, which seems to 
have many applications for both civil and 
military réles where low cost and STOL 
performance are important considera- 
tions. Wg. Cdr. Wallis expects to be 
able to loop and barrel-roll the WA116 


oo P Ry hci 


cannot be ignored. Exactly how massive nuclear bombs in this 
likely to be is not known, but it is evident that 
ge ockets will be needed to carry them The 
of the Vostok launcher has already been demon- 
strated—10.500 Ib. into close-orbit—and it may have much 
greater capabilities with further development, e.g. with different 
upper Staging 

To enter this competition, the United States would be faced 
with developing ballistic missiles in and probably beyond the 
Saturn class. Saturn, however, is still some three years from 
becoming operational as a space-booster and has yet to see its 
first launching with dummy top stages 

Thus. the present situation is likely to demand some urgent 
rethinking within the Pentagon. It could represent a rather 
formidable new “missile gap K.W.G 


class are 
extremely la 
lifting powe 


Beagle’s Farnborough Preview 


HOREHAM. last Thursday, in brilliant sunshine was an 

S.B.A.C. Show in miniature for the Beagle Group, which 
showed the full range of aircraft and mock-ups being currently 
presented at Farnborough, plus an additional exhibit excluded 
by its non-British engine The McCulloch-powered Beagle- 
Wallis WA 116 autogvro was flown with a brilliance by We 
Cdr. Ken Wallis which might well have made it, together with 
the B.206 executive twin, the joint star of this years S.B.A.C 


Nicholson's upward rolls in the seven-seat 
which has been flying for little more 


As it is, John 
than a week or so 


ment in the Farnborough flying programme. Resplendent in 


its Beagle-bronze and white colour scheme, the B.206 emerged 
from the Shoreham paint shop at the beginning of last week, 
ind continued its flight test programme with the 
started. Its single-engine 


same giant 


strides a t performance is being 


demonstrated, together with other extremes of 


confidently 

handling 
The flight 

represents a number of 


demonstration of the Wallis gyroplane, which 
significant advances on the original 
Bensen formula, is equally startling. Close examination of 
the little WA 116 was not possible because of a number of 
features on which patents are pending, but its development 
has clearly reached an advanced stage. After an engine-assisted 
rotor spin-up in the centre of the airfield, the WA 116 took off 
in a very light wind in a few yards, and climbed at such a 
rate and angle that it appeared to have reached about 1,000 ft. 
over the boundary 

We. Cdr. Wallis cruised overhead with hands and feet off 
the controls, to show the above-average stability of the WA 116, 
and did a touch-and-go landing directly across the light wind, 
arriving at no more than a brisk walking pace. He swept in 
and out of the parked aircraft a few inches above the ground 
and after soaring up again in a blast of two-stroke fury, 
switched off the McCulloch flat-four completely and autorotated 
down for a dead-stick landing. The ground run seemed to be 
no more than about 15 yd 

Also shown was the third pre-production Airedale, G-ARNP, 
with the Lycoming O-360 engine, and a slightly modified instru- 
ment layout incorporating miniaturized engine gauges. This 
is also the first Airedale to have nosewheel steering disconnect 
in flight, which will be a feature of the definitive aircraft. 
G-ARNP is being shown statically at Farnborough, where its 
high quality of furnishing will undoubtedly be of interest, while 
flight demonstrations are being performed by the prototype 
Airedale, G-ARKE, re-engined with the 175-b.h.p. Rolls-Royce 
Continental O-300-A 

Another re-eng ned Beagle Auster, the Mk 
Air Corps, is being shown, and demonstrated the power margin 
conferred by its 260-b.h.p. R-R/Continental 10-470 engine at 
Shoreham last week in the capable hands of Ranald Porteous. 
Apart from its Agricola-type powerplant installation, and the 
iddition of spats and strut fairings, plus the Army's standard 
under-fuselage flare rack, the Mark Eleven is otherwise similar 
to the earlier Mk. 9 

The now-familiar Terrier is again being shown, the current 
example G-ARRN being fitted with geared tabs to lighten the 
ailerons. and numerous cockpit refinements. Mock-ups on 
iew included the furnished cabin of the B.206, with five seats 
plus toilet compartment, and the first showing of the com- 
modious M.218 light-twin cabin. The central instrument layout 
and left-hand radio panel of the M.218 seem certain to arouse 
controversy at Farnborough 


11, for the Army 
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Back to Malvern 


AVING spent most of his working life at the Royal Radar 
Establishment, Malvern, and at its predecessor, the Tele- 
communications Research Establishment, Dr. G. G. Macfarlane 


is to return there early next year as its new director. 


He first went to Malvern in 1939 to work on mathematical 
problems associated with radar and microwave physics. He 


graduated 


from Gk 


asgow University 


and Dresden 


Te 


chnical 


High School; at the latter he read subjects concerned with 


concerned with 
working either in mathematics or physics 


R.R.E. depa 


research into theoretical problems in electrical engineering. For 


21 years he was closely rtments 


In 1960, however. 
he was loaned to the Department of Scientific and Industrial 
Research and became deputy director of the N.P.I 


Herald with a Diflerence 


OR some time it has been common knowledge that the 
Handley Page team have been working on a military version 
No details of this project have, as yet, 


of the Dart Herald 
e available, but some preliminary informati 
come trom ¢ ricklewood 

The aircraft, described as a “ close support military transport” 
of the jigs and tools employed 


| been mad 


ind rear 


necessary 


the cabin 


excellent 


fuselage 


doors Some local 


by the m 
floor has 


concentrated loads 
In its civil form the Herald is already noteworthy for its 


short-field 


is said to make use of about 80 
in the construction of the civil Series 200 Herald. 
main structural changes has been the raising of the tail unit 
under-side rear 


to 


accommodate 


One 


on has 


of the 


loading 


structural strengthening has been made 
requirements and, of 
been reinforced to 


ilitary load 


performance 


This 


accommodate 


new Service 


course, 


bulky 


version 
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DETERRENT TEAM.—First pictures of an Avro Blue Steel 
stand-off bomb mounted under the fuselage of a Victor B.2 
V-bomber. 


is likely to be even better in this respect, for it will have the 
more powerful Rolls-Royce RDa.10 turboprops, giving 3,030 
e.h.p. for take-off, compared with 2.105 e.h.p. of the present 
RDa.7. This. says the company, will enable the aircraft to 
operate at 46,000 Ib. from short temporary airstrips 

Particular emphasis is placed on the aircraft's potential versa- 
tility in Service use. Seats and equipment are designed for 
rapid conversion between its many possible rdles—paratrooping, 
supply dropping, air ambulance, transport, freight carrying, and 
close air support. 

No indication is given as to when the prototype of this 
military Herald is likely to make its appearance. Presumably, 
it could be built fairly quickly, because much of the flight 
test and structural proving done on the civil version will be 
applicable to the new airframe. Indeed, Handley Page claim 
the possibility of “ remarkable savings * both in the initial cost 
and in the time within which the aircraft could be in service 


Reeord * Firsts ” 


HEN the Napier Gazelle-powered Westland Bristol 

Belvedere was taken to Paris for the Salon de 
lAéronautique earlier this year, the opportunity was taken to 
try to establish a new London-Paris speed record for the 
Class E Rotorcraft category. Both the outward and inward 
journeys between the Westland Heliport at Battersea and the 
Paris Heliport as Issy les Molineaux were officially timed. The 
resultant times and speeds have now been officially recognized 
by the Fédération Aéronautique Internationale and constitute 
the first records set up in this particular class. 

The London-Paris Class E helicopter record now stands at 
1 hr. 41 min. 23 sec., representing a speed ef 125.78 m.p.h 
(202.42 km. hr.), For Paris-London the figures are 1 hr. 40 min 
55 sec. at a speed of 126.46 m.p.h. (203.523 km. hr.) 

On these flights the Belvedere was flown by Mr. C. D. T 
Hosegood, chief test pilot of Westland’s Bristol Division, with 
Mr. D. F. Farquharson as second pilot, and Mr. G. Banks 
as engineer. Also on board was Sqn. Ldr. I. R. Dowling, 
C.O. of the R.A.F. Belvedere Trials Unit, and C.O.-designate 
of the Belvedere Squadron that is to be formed 


Connecticut’ Forum 


RESENT and future problems for the air transport industry 

will be discussed during a 20-hour symposium at Hartford, 
Connecticut, during the first three days of November. The main 
feature of the symposium (“ The Issues and Challenges of Air 
Transportation ~)—which is heing sponsored by the Connecticut 
General Life Insurance Company—will be five panei sessions 

The 5-8 specialist members of each of these panels will dis 
cuss, in turn, the market for air travel; the market for air cargo; 
the future air transport systems; airports and communities; and 
the key issues of public policy in aviation, The panelists will 
include Prof. Paul Cherington, Prof. Stanley Brewer (each of 
whom has been responsible for important air transport 
studies), Robert Prescott (Flying Tiger), Gen. E. R. Quesada 
(former F.A.A, administrator), Jerome F. Lederer (Flight Safety 
Foundation) and Stuart G. Tipton (A.T.A. president) 

There will be talks by Najeeb Halaby (present F.A.A 
administrator), Alan S. Boyd (C.A.B.) and Dr. Hans Heyman 
(Rand Corporation) and the session will open on the evening 
of Nov. | with, by way of general introduction, addresses on 
the role of aviation in the 1960s and on the technology of flight. 


REJUVENATED.—The perform- 
ance of the Whirlwind has been 
greatly improved by the instal- 
lation of the D.H. Gnome shaft- 
turbine. New Whirlwinds for 
the R.A.F. fitted with this engine 
are in production at Westland 
Aircraft’s Yeovil factory (seen 
here) while at Weston-super- 
Mare existing aircraft are being 
re-engined. 
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OPtional Reading—10 


HE larger airlines are not usually slow to order new devices 

if they can see in them a definite step forward in the field 
of navigational safety and efficiency. In the case of airborne 
radar they were, except perhaps for U.A.L., a two later 
than they need have been; but, in the case of integrated flight 
instruments, vor, Doppler, identification radar, high frequency 
radio telephone and 50 kc/s separation vHFr, the orders went 
in about as soon as the equipment had been developed to a 
marketable stage. Some of the orders could have been put off 
for a few years without visible loss of operational standards, 


year OF 


but the airlines looked ahead, sometimes making provision in 
new aircraft for equipment which was hardly beyond the 
prototype stage 

Readers of this column will hardly expect me to go on 1n 


this eulogistic vein—so I hasten to come to the exception 
This is radio-teletype. Why have the larger operators not 
ordered radio-teletype? 

I find this question very hard to answer But. before 
attempting to do so, let me say that one airline. B.O.AC is 
entirely beyond criticism he indeed. B.O.A€ was very 
largely responsible for developing the equipment and has, I 


think, a very in finding its fellow operators so 


slow to follow 


just grievance 

The history of radio-teletype goes back a very long way 
and I do not pretend to know it. But years ago I 
talking to a Telefunken man and he 
specimen of their “ Heltype 
it could be on long 
be easily adaptable to ground-to-air transmissions A 
later, | found that B.O.A with the support of the (then) 
Ministry of Civil Aviation, had actually started a trial Met 
vice on the North Atlantic. using a Stratocruise 
and experimental ground stations in C ja and Scotland: 
with the these trials, the experiment was extended 
to the whole of the DC-7¢ 
by 1959 development of the airborne equipment was complete 
that time the that here was service which 
could feed to them (in plain language from Scotland and in 
from Canada) weather actuals and forecasts 
for 15 main terminals on each side of the Atlantic 

It was a service which did not need continuous monitoring, 
did not den and attention (as does Volmet) at particular times 


some was 


Gserman showed me a 
system as used for news services 
; 


he said, and should 


little 


used ind short waves 


broadcast se 


success of 
fleet. Again there was success and 


and by pilots knew 


self-evident code 
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did not need taking down on paper and, even though the 
ground stations were operating at only a fraction of design 
output, gave coverage over the Atlantic—-sometimes indeed, 
when voice communications were “ out.” Furthermore, it put 
an end to the need for request/reply weather, a service other- 
wise frequently invoked when, as was often inevitable, the 
Volmet was missed: and in so doing it relieved congestion on 
the overcrowded HF/RT channels 

With all these virtues and no vices (not even those of weight 
or excessive cost), one would have thought that other airlines 
would have quickly followed B.O.A.( But not a bit of it; 
IATA ICAO meetings the equipment was 
discussed but damned with that faint praise: ‘ recommended 
for further evaluation.” Rubbish; by the time of the ICAO 
COM meeting, the equipment had already been evaluated and 
had come through with flying colours, even in the face of a 
half-hearted contribution from the Canadian side 

In view of the usual ready uptake of bright ideas by the 
airlines, this situation is mysterious and invites speculation. I 


at successive and 


once held the theory—and have not yet fully discarded it 

that. if a company had a bright idea in electronics, it was 
unlikely to sell it as a World-wide service unless it was first 
sold to the U.S. military sider here VORTAC, HF single-side 


band and 


if iS not a 


UHF). As radio-teletype is easily jammable in war, 
system which appeals to the military; discourage- 
ment from this quarter percolates down through such channels 
as the electronics committee of the A.T.A. and so on to the 


major American airlines; in other countries, too, this military 
filler may have an influence Anyhow, the net result is that 
Canada has been unwilling to provide a fully operational 
ground station until a number of major Atlantic operators 
have requested it and, at least up to the recent past, these 
requests had not been received 

But now comes the hour of redemption At the ICAO 


North Atlantic Regional meeting in Paris, this month, the item 


is again open for discussion There is nothing, so far as I 
know, to prevent the meeting from wholeheartedly recom- 
mending ground-to-air radio-teletype for the transmission of 
weather information for North Atlantic terminals, at first 


supplementing Volmet, but perhaps eventually replacing it 
And. on the basis of this recommendation, there is nothing 
to prevent the ICAO 7th COM meeting, which follows in 
Montreal next January, from giving it World-wide application. 
Of course, if something better is immediately available, let us 
have that—though | do not know of anything. But please, do 
not recommend further evaluation.”"—C.CJ 


idio-teletype ™ f« 


HEAVIER HERALD. 


An increase in national Trade an 


Industry recently FASTEST FEMALE.— Miss Jacqueline 


the gross weight of the Handley Page forecast a requirement for 15S YS-11s by Cochran has, subject to confirmation, 
Herald. from 40.000 Ib. to 43,000 Ib., 1s 1965, with 110 for domestic trunk carriers become the fastest woman in_ the 
offered by the makers in conjunction with and 4§ for local service airlines World by averaging 842.6 m.p.h. in a 


a new heavy-duty undercarriage This Northrop T-38 Talon on Aug. 24. This 
undercarriage can be fitted retrospec- -KRIEGSMARINE INTEREST. A was over a 15-km. course and exceeds the 
tively to existing Heralds. and will be Black burn Buccaneer has recently previous best over this distance--by Mme. 
introduced as standard on the 22nd pro- returned from West Germany after its Jacqueline Auriol in a Mystere IVN, in 
duction aircraft et seg. Fora very small demonstration to senior officers of the May, 1955—by more than 100 m.p.h. 
reduction in block-speed, the heavier West German Navy The aircraft, flown 
Herald carries greater payloads over by Blackburn chief test pilot Mr. Derek MONOSPAR ARRIVAL The 
given ranges Whitehead, was accompanied by a sales) General] Aircraft Monospar, which on 
ago and technical team Aug. 18 set out from Sydney for the flight 
FIRST FOKKER F-104. A Novem- . . “7 to England, is scheduled to arrive at 
ber first flight is scheduled for the first CARVAIR SET-BACK.—The success- Lympne Airport on Oct. |. The last leg 
F-104 assembled by Fokker as part of ful progress with the test flying of the ‘wh will be from Paris : 
the ARGI Nord group of European totype ATL-98 Carvair has been held up 
manufacturers The first 30 aircraft in following a ground accident in which the STARFIGHTER MOBILITY. — A 
this programme are to be assembled from stationary aircraft was hit by a carelessly 2,300-mile non-stop trans-Pacific flight 
Lockheed and Canadair assemblies and driven fork-lift truck which seriously A.F.B., Calif., to Hawaii, 


sub-assemblies. 


YS-11 PROGRESS.—C onstruction of 
the YS-11 Dart-engined transport proto 
type by a consortium of Japanese manu- 
facturers is on schedule for roll-out in 
December and a first flight in mid- 
February, 1962 The Ministry of Inter- 


are expected to be 
month. 


SCRAMBLE.—The third and fourth 
CF-104s taking off from Canadair’s 
Montreal airfield All CF-104s are 
fitted with arrester hooks and 18-ft 


ring slot braking chutes, instead of the 
16-ft. type standard on U.S.A.F. air- 
craft, because of their higher gross 
weight 


damaged the tail structure 
delayed by 


from George 
Flight trials has been made by four U.S.A.F. F-104C 
about a__ Starfighters They were twice flight- 
refuelled 
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LOW-LEVEL SPEED RECORD.—A 
new World speed record in the limited 
altitude category (maximum permissible 
height 320 ft.) is claimed by the U.S 
Navy for i McDonnell F4H-1 
Phantom If which averaged 902.769 
m.p.h. over a 3-km. course at White 
Sands. New Mexico, on Aug. 28. Current 
record holder in this class is a prototype 
Douglas Skyray which in 1953 averaged 
752.94 m.p.h 


X-15 TEST.--On Aug. 11 the North 
American X-15 No. | made its first flight 
after installation of the 57,000-lb. XLR-99 
engine; all previous flights with this air- 
craft had been with the two XLR-IIs of 
only 8,000 Ib. thrust each. It was flown 
on Aug. Il by Cdr. Forrest S. Petersen, 
U.S.N., and reached Mach 4.1 (2,720 
m.p.h.) 


LOCKHEED 300... This designation 
is reported to apply to the commercial 
version of the C-141 turbofan freighter 
now under development for MATS. 
Powered by 21,000 Ib.s.t TF 33-P-7 
engines, it will have a_ military 
mechanized loading system 


NEW HERCULES AIRBORNE.— The 
first Lockheed C-130E made its first flight 
on Aug. 25 from Atlanta. Sixteen are 
at present on order for MATS—-the first 
to enter service next March—and further 
orders are expected within the current 
fiscal year to bring the total up to 99 


PYE APPROACH AID.—An instru- 
ment landing system for Bratislava Inter- 
national Airport has been ordered from 
Pye Telecommunications by Czecho- 
slovakia Iwo Pye installations are 
ilready in use at Prague The latest 
contract also covers the supply of tran- 
sistorized fr idiotelephone for use on 
Czech airfields 


FORTY-FOUR GROWTH. A §.000 
Ib. increase in the gross weight of the 
Canadair Forty-Four, to 210.000 Ib., is 
made possible by minor modifications to 
the structure. The range with full pay- 
load (63,900 Ib.) is increased by 11 to 
3,250 st. miles, and the range with full 
tanks (37,300 Ib. payload) is increased by 
15%, to $,660 st. miles 


PAKISTAN F-104s?—I) is reported 
hat President Ayub Khan of Pakistan 
obtained a promise of F-104 Starfighters 
and surface-to-air missiles during his 
recent visit to the U.S.A 


ENGINE ENDURANCE. Genera! 
Electric's J93 turbojet. six of which, with 
ifterburners, will power the North Ameri- 
can B-70 Valkyrie. has been run for 
nearly 22 hours under Mach 3 condi- 
tions, This was part of an endurance test 
comparable to the preliminary flight-test 


STOL TYPE. — Two 
G.E. YT64-4 turbo- 
props have been in- 
stalledin a D.H.C. 4 
Caribou for flight 
trials. These will be 
conducted jointly by 
de Havilland Aircraft 
of Canada and General 
Electric under U.S 
Navy sponsorship 


rating required by U.S.A.F Tempera- 
ture and =  air-pressure conditions at 
2,000 m.p.h. were simulated by enclos- 
ing the engine in a cylindrical structure 
similar to a wind-tunnel; high-tempera- 
ture, high-velocity air is forced to the 
engine intake by a ram-air compressor 


JET COMMANDER. ~The Acro 
Commander Model 1121 twin-jet 
executive, now under construction. will 
be certificated to CAR 4b standards as 
a transport aircraft. Certain technical 
requirements, such as aisle width, which 
are normally mandatory for a transport 
category certificate, are being waived by 
the F.A.A Performance will be to 
SR422B standards. Deliveries are offered 
in the third quarter of 1963. at a firm 
price of $475,000 


ENGINE APPROVED. -The F.A.A 
has certificated the General Electric 
( T58-110-1 turboshaft for the Boeing 
Vertol 107-11 and Sikorsky S-61 heli- 
copters The first S-61L will be delivered 
to Los Angeles Airways later this month 


HUSKIE ORDER.— Additional Kaman 
H-43B Huskie helicopters have been 
ordered for the U.S.A.F. under a new 
$3.560.500 contract. Nearly 50 Air Force 
bases in the U.S. currently employ this 
tvpe for crash rescue duties. An H-43B 
has also recently been delivered to 
Colombia. 

CONTRACTS EXCHANGE. — US 
military representation at Sikorsky Air- 
craft has been transferred from the 
U.S.A.F. to the U.S. Navy. which now 
has contract administration responsibility 
for all maior American helicopter con- 
structors. In exchange the U.S.A.F. has 
assumed similar powers with the Martin 
company. 


PUNCH PACKER. — This 
80-ton solid-propellent roc- 
ket engine, developed by the 
Aercjet General Corpor- 
ation, has produced athrust 
of nearly 500,000 Ib. for 87 
sec. It was static-fired on 
Aug. 26 at the company’s 
test-site at Sacramento, 
Calif 
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JETSTAR CERTIFICATED.” A type 
certificate for the JetStar was formally 
presented to Lockheed by the F.A.A. on 
Aug. 29. It places the JetStar in the 
CAR 4b transport category 


BELL DEBUT.--The Bell YHU-ID 
Iroquois made its first flight on Aug. 16 
With a 1.100 s.h.p. Lycoming 153-L-9 
turboshaft, the Iroquois D is an enlarged 
version of the U.S. Army’s. standard 
utility helicopter. 


NAVAL TURBOPROPS.— Production 
of the Allison T56 turboprop will con 
tinue to the end of 1963 with the award 
of a $20,741,000 contract for engines 
for the U.S Navy's W2F-1 Hawkeye and 
P3V-1 Orion. Two other contracts, worth 
$19,464,000 and $25.153,000 were 
awarded in 1960. 


RESEARCH IN ASIA.—The founda 
tions of a wind-tunnel centre which is to 
form part of the Indian National Aero 
nautical Research Laboratory, were laid 
at Bangalore on Jly. 2. Close to the 
Hindustan Aircraft factory, the centre 
is to cost an estimated £3} million and 
will take two years to complete 


T53 PROGRESS.—Lycoming’s 1,100 
s.h.p. T53-L-9 helicopter engine has 
successfully completed the official U.S 
military qualification test. It is to power 
versions of the Bell HU-1IB and also the 
HU-!ID A turboprop version is now 
under development for use in the AO-1! 
Mohawk 


LOCKHEED IN AUSTRALIA.— The 
Lockheed Ajrcraft Corporation has 
formed an Australian subsidy called 
Lockheed Aircraft (Australia) Pty., Ltd 
with offices in Canberra 


A.B.A.C. DINNER. The annua 
dinner of the Association of British Acro 
Clubs and Centres is to be held at the 
Waldorf Hotel. London, W.C.2, on Nov 
3 at 19.00 hrs. for 19.30 hrs It 
is hoped that the President, Lord Runci 
man, will be in the chair. 


INDUSTRY SUPPLIER. — Inthe 
Classified Directory of Suppliers to the 
British Aircraft Industry published in our 
previous 1S8sue the name of W. Wilson 
and Sons (London), Ltd., was tnadvert 
ently left out of the Basic Metallic 
Materials section. This company, at I14 
Nightingale Road. London, N.22. is a 
major stockists of aluminium and alu- 
minium alloys in sheets, strips and 
extrusions of all kinds 
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REPEAT TRAINER ORDER.—The Programme. NASA announced’ on NEW DISCOVERER. Another Dis- 
College of Air Training, Hamble, has Aug. 29. This brings to nine the number coverer Satellite was launched from 
ordered a second General Precisions of Ranger probes to be launched in this Vandenberg A.F.B., Calif., into a near- 
Systems Flight Procedure Trainer phase of the U.S. programme to explore polar orbit on Aug. 30. It carried a 
the Moon. The new order will involve 300-lb. re-entry capsule 
UNMINU TED. An experimental Ranger spacecraft which will relay to 
Minuteman ICBM, being fired for the Earth high-resolution TV pictures up t BURNT UP.-NASA announced on 
3 first time from an underground “silo” the moment of impact Aug. 29 that the Explorer XIII satellite, 
at Cape Canaveral, failed in spectacular launched four days before from Wallops 
fashion on Aug. 30. Flame and smoke RED STREAK.—Sergei Ilyushin was Island, Virginia, has re-entered the 
burst from the 90-ft silo” as upper quoted by Moscow Radio on Aug. 21 as atmosphere. As explained in our article. 
Staging of the missile emerged to fall saying that Russian air transport will “A *Space-Dust’” Satellite” (p. 338), it 
back on the launching site Meanwhile carry passengers at “ cosmic speed in had been launched into a more eccentric 
the first stage, still below ground, shot the not-too-distant future Passenger orbit than had been planned 
flames 100 ft. into the ai rockets would replace present types of 
ircraft to take people to any part of ASTRO-STOVE.--The U.S.A.F. has 
MORE RANGERS. Four additional the globe, he said It would be the developed a food warmer powered by 
Ranger spacecraft have been added to cheapest and most convenient means of solar ene ‘which will enable future 


serve hot meals.” 


> 


, the existing Ranger Lunar Exploration ransport stronaut 


Commercial Aviation Affairs 


TRANS-PACIFIC RECORD.— On _ Frankfurt/Main in) November 1989 NEWARK JETS. Subject to a PNdB 
Aug. 9 a Qantas Boeing 707-138B (turbo Associations from 13 countries will be estriction of 112, jet aircraft can now be 
fans) made the fastest flight by a com- represented at the conference operated into Newark by American Arr- 
mercial airliner between San Francisco lines and United Air Lines. Relaxation 
and) =Sydney The 7,600-mile Pacific B.O.A.C. TO MANILA.—On Octobe of an earlier ban has been approved by 
crossing was con pleted in a filving time 31, BO.AC., subject to approval. wil the P.N.Y.A. and the Governor of New 
of 13 hr. 44 min. via Honolulu and open its first direct service between the Jersey Initially, Boeing 720Bs and 
Nadi (Fiji). This aircraft is the second U.K. and the Philippines It will be Caravelles will operate into Newark. 
of four new turbofan 707s for Qantas operated twice weekly by Comet 4s flying 
ill of whose existing 707s are being on the London-Singapore-Tokyo route ELECTRA MODS, COMPLETE.—All 
modified to turbofan power Lockheed Electras have now been modi- 

DUBLIN AIR TRAFFIC.~— Follow fied for operation at normal design 

CINE-CAMERA DETECTION. - ing representations from T.W.A, and Pan cruising speed. The last aircraft from 
B.O.A.C. has used a cine-camera mounted American—both of which wish _ for the Burbank modification line was Ansett- 
under the fuselage of a Comet 4 in order Dublin traffic rights on North Atlantic A.N.A.’s third Electra, which was 
to discover the cause of tvre-abrasion services--the U.S. Government has asked delivered in July 

: trouble on landing. It was found that the Irish Government for an early review 
as suspected— the rear pairs of wheels in Of the present bilateral air agreement ATLANTIC CARGO RATES.—The % 
the ma indercarriage bogies were lift- new IATA Atlantic cargo rates come into 
ing when the nosewheel touched, and MORE MONFY. Air Safaris of force on Sept. 1. Details were given in 
braking action sometimes caused these Gatwick tell us that a proposed increase our issue of May 25, p. 578 The 
Wheels to lock and the tyres to “ scufl in their authorized share capital from emphasis is on reductions for bulk ship- 
or burst The inding technique has £65.000 to £100,000. agreed at a board ments 
since been modified to deal with the meeting last June. has now been fully 
probien iaRee Op AGENTINE CARAVELLES.— Aecro- 


lineas Argentinas has ordered three 


AIR) MAIL JUBILEE. B.E.A in GHANA VISCOUNTS.—-The first of | Caravelle Vis. wih an option on three 
collaboration with the British Air Mail three Viscount 838s for Ghana Airways more The total of Caravelles now on 
Society, will operate a special helicopter” is due for delivery later this month. These — order is 122 
flight at 11.48 hrs. next Saturday (Sept, 9) Viscounts are laid out for 52 passengers 
to commemorate the first U.K. domestic with 14 first-class and 38 tourist seats CHICAGO CRASH.—In_ the early is 
air mail flight--between Hendon aero noua > 7 - i 
drome and Windsor Great Park—in 1911 BRAZILIAN MERGER.— The realign- a WA. tues Conselieien a 

ment of airlines in Brazil (see our issue about three minutes after take-off from 


A.T.C, CONFERENCE.—tThe consti- for Aug. 17) involves the purchase by Midway Airport, Chicago, on a flight 
tutional conference of the European Varig of REAL Aerovias. In May Varig from Boston to San Francisco. The air- 


Federation of Air Traffic ¢ ont oller purchased a SO interest in Aerovia craft crashed and burnt about 12 miles 

Ass rc " ns (F F ATC A) wil os held in Brasilias, = mescilge ional divis on of from Midway in a sparsely populated : 
Amsterdam on Oct. 19-2¢ The federa- REAI The la est deal is subject to residential district west of Chicago. There 
tion was formed as a_ result of a confirmation by the Brazilian govern- were no survivors among the 71 passen- , 
resolution at a meeting of associations at ment gers and six crew. ; 


News About People 


PERSONNEL MANAGER, — Mr Station, and Mr. A. J. Cutting has been INDUSTRY MANAGER.—Responsi- 
Jack Gregory has been appointed mana- appointed assistant passenger super- bility for the control of the specialized 
ger, personnel services, with British  intendent. Mr. Matheson joined Imperial industry groups within the sales organi- 
United Airways He was previously Airways in 1939 and Mr. Cutting joined = zation of Aircraft-Marine Products (Great 
assistant general secretary of the B.O.AC. in 1943 Britain), Ltd., has been given to Mr. R. T. 
Merchant Navy and Aijrline Officers Gladwell. He is appointed industry group 
Association NEWS FROM CANADA,.—Mr. C. M manage! Mr. Gladwell joined A.-M.P. 
Brant, chief of technical and policy co in 1956 from English Electric with whom 
ULTRA EXECUTIVES.—In order to — ordination in the Canadian Department of he worked on guided weapon projects. 
clarify the position and responsibilities of Transport’s telecommunications branch 
senior executives Ultra Electronics has has been appointed deputy director, air BELLING-LEE CHANGES.—-Three 
appointed Dr. F. W. Stoneman as execu services, effective Sept. 5 Mr. Brant new managerial appointments announced 
tive director. sales and engineering. Mr succeeds Dr. T. G. How as the third and by Be 1g and Lee, Ltd., are Mr. B. M. 
A. Sadler as chief engineer and Mr. D. S last appointee in a six-year programme Lee, formerly director and_ industrial 
MacIntyre as general sales manager under which senior department officers division manager, as assistant general 
y have received special training, Dr. How manager, Mr. J. W. F. Golley, general 
4 B.O.A.C, L.A.P. APPOINTMENTS. returns to his position of director of the works manager. as works director; Mr 
Mr. G A. K. Matheson has been Transport Department's Vancouver ait J. R. Turrill has joined the company as 
2 ipp ynted assistant to manager London ervices region sales manager 
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THE AEROPLANE 
and ASTRONAUTICS 


Air Transport 


\utomating Orly A.T.C. 


N IBM 650 Ramac computer is being installed at Orly for 

experimental use in automatic flight plan processing. The 
computer will automatically process flight plans of aircraft 
under Orly control, to produce flight strips giving E.T.A.s at 
fixed points along the route 

Information stored in the computer's memory drum will be 
used to predict potential conflicts of flight paths, and a printed 
message indicating any such conflicts will be provided. Correc- 
tive action suggested by the controller will be checked by the 
computer to ensure that it does not produce further conflicts 

The system is expected to be in use experimentally before 
the end of this year. and eventually some form of integration 
with the military defence system is envisaged 


Summonses Against Faleon 


AST week seven summonses, alleging contraventions of the 

Civil Aviation Act, 1949. or the Air Navigation Order, 
1960, were issued against Falcon Airways and/or Capt. M 
Kozubski. They concern a North Atlantic operation between 
Mar. 25 and Mar. 30 this year 

Summarized, the summonses 
allegations 

The installation of aircraf 
the M.o.A the 
himself, as commander of the 
equipment was in a fit condition for 
aircraft over the Atlantic without the 


relate to the following 
radio in a manner not approved by 
failure (on two counts) of Capt. Kozubski to 
aircraft, that the navigation 
use; the flying of an 
provision of dinghies 


‘ 
“alin y 
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sufficient to accommodate the number of people on board; the 
flying of an aircraft when not provided with the navigation equip- 
ment necessary for its intended flight and when not provided with 
radio apparatus capable of enabling the aircraft to be navigated on 
the intended route; and the failure to maintain radio apparatus 
in a serviceable condition. 

Meanwhile the Ministry of Aviation has given permission 
for inclusive tour flights by Constellation OE-IFA, chartered 
by Falcon from Aero Transport and flown by Capt. Kozubski 
and a British crew. This permission was refused in July and 
the Ministry issued an explanatory statement (see our issue of 


Jly. 27, p. 98) 
7 8 ‘= 
\ Freight Airlift 
ORE than a dozen airlines—and MATS—were engaged 
during August in a massive transatlantic freight operation 
representing in weight nearly 2.5% of the total freight traffic 
over the North Atlantic in 1960. Briefly mentioned in our issue 
for Aug. 24, the airlift was arranged by the Union Carbide 
Chemicals Co. to provide the fastest possible delivery of 2.25 
million Ib. (1,120 tonnes) of Sevin insecticide required to 
combat a plague of “army worms” which are attacking the 
cotton crop in Egypt. 

The United Arab Republic placed its $2 million contract f 
the insecticide on Aug. 4, and deliveries from New York Inte 
national began on Aug. 6, with the chemical packed in 100-!b 
barrels. Most of the shipments have been carried by commercial 
airlines, at an average rate of about 160,000 Ib. a day The 
scheduled freight operators on the North Atlantic have had 
insufficient capacity available to participate on a large scale. 
ilthough K.L.M., Pan American and Alitalia have flown a 
number of charter flights with DC-7Fs and L-1049s, either direct 
to Cairo, or to European terminals for onward shipment 

Many regular DC-8 and Boeing 707 passenger services fri 

(Continued on page 299) 


DATE WITH A DREAM.— 
The Wall Street Journal 
recently described air cargo 
as ‘the unglamorous 
business with the dream- 
filled future.”” Here is one 
of Flying Tiger Line's 
Canadair CL-44 swing-tail 
freighters—which may help 
to turn the dream into a 
reality. 
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Plessey 


one of 

the world’s 
foremost 
manufacturers 
of aircraft 
systems 

and 
equipment 
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JUST THREE 
EXANIPLES 
OF =a 
ADVANCED 
SYSTEMS 


Piessey systems are continuously specified for their dependability, ruggedness —and sheer ability to cope with today's problems 
of higher speeds and tighter operational requirements. Plessey systems start the Canberra PR9, the Lightning, and seven marks 
of Hunter. As part of an impressive contribution to the Vickers VC10, Plessey pravid 


e complete generation syst : J 
on the new BAC ‘One-Eleven’ not only the multichannel generation system, buttthe constant speed drives and starter sy are J 
Plessey engineered. In the VTOL field—for the Hawker P 1127—Plessey again provide the constant fr uency generation 
system, whilst Plessey pneumatics provide both muscle and the means of precise i of theta 


J 


elling nozzles. 


Whenever a new concept, a new aircraft is born— 
1 PNEUMATIC 


Pneumatic actuation and 
nN nozzle contro/ system 


Actuation & Control System 
for efflux controlled VTOL/STOL power units. 
Shown here in its configuration on the Bristol-Siddeley 
Pegasus’ engine, this highly advanced nozzle actuation 
system is completely ‘fail-safe’ and operates on engine 
bleed air. Driving the four nozzles with duplicated air 
motors for system integrity, the basic Plessey air motor 
servo unit provides rapid response and positional accuracy. 
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2 ELECTRICAL 


A.C. Generation Systems 
—ranging from 4 kVA to 40 kVA per channel 


Plessey can supply a.c. generation systems 


incorporating brushless alternators of extremely advanced design, 


and associated control equipment which largely 


comprises solid-state elements. Illustrated is a schematic 


arrangement of a typical a.c. generation system for a four-engined 


aircraft. Full provision is made for generator 


paralleling, and for instant off-loading and 


load transfer under emergency conditions 


3 MECHANICAL 


: 
i ; * 
; 4 1 40% 

> - ? , eee arti see 


+/ ee *e 


Constant Speed Drive/Starter System -— offers these 
important functions to the civil or military aircraft designer 

in one compact, highly developed unit: 

Constant speed output—giving frequency control (at 400 c s) 
within 1 c/s, and an overall efficiency in flight better than 90%. 
Flight emergency services—in the event of engine failure, vital 
supplies maintained using cross-bled air from other engines. 
Ground running—of complete aircraft electrical and 

hydraulic systems without running the main engines 

Air starting—of engines by simple 

4 ground connection of air supply—or self-contained 

by means of an APU or stored air. 


4 . ne 
. Se S 
’ 
| ey si + i 
é 4 = = Ld ; | } (<a 
4 i ; : % a 3 E 7 4 \ . 4 L T J L | J og 
3 5 ae 
4 em 4 | i _ ni — [ < : | [ ] be 
J Pe Le HoH |e Hab | © Hel 5 
: $ e Saas Ra bcc L ie L J ess 
x = ] | ] ] ae 
: } ra ee : me 
: >. = . 2 , _ , i j if | } j a 
_ a ca ay a a an ee ees a 
os / a) “~~ | _ reo) Fy] e] He] S 
; , a a J a j L T 4 ——! J [ ] = oe 
Zz 3 ee y L j L J | L ae a ye 
f; = $ é 3 7) omy 
i oe “ = = : BT pa N: | BTN Css N ; 
ee - _L 8185 a 
de cos i A 1 [ —— ar 
. é a ——. : . a» , . si ac er kg 
H a get Pt eZ 
; ; eee i 
> S re 
- A el KS 
she 
ee re 
a oS 
‘ a ing 2 ’ ; 
JZ r 4 1% ie 
&§ mn Pe Nae | == a: 
(FA a” Se S. ee | he 
. fis pe a Z | rm nee 
+a . ao & Fs & oe ae } | an, 
| é : ae \ e ie zs ‘ ee iadiiag Nabe 
F ia “a 1 = { - 
= s A z } , ° hye 
; ; ey ip . " \ : yea 
oo eee See = 
| ~ ma) *. ee 
By 
one. 
= 4” aed at gee ta 


ae ee | re 


THE AEROPLANE and ASTRONAUTICS, SEPTEMBER 7. 1961 


AND NOW 


Plessey 


AT 400°c 


Continuous development of Plessey aircraft equipment has enabled 


operational temperature limits for many components and units 
to be considerably extended. 


Already firmly established as a supplier of high temperature flexible 
metallic tubing and electrical connectors (up to 1100 C test), Plessey can 
now make available, for example, motors, actuators and relays which 
maintain performance up to 250 C; synchros (from the Plessey Associate 
Company, Ketay Limited) up to 150 C; and specific 

types of screw jack up to 400 C. 


High temperature screw jack, r 
transmits thrusts up to 1,000 Ib. & 


High temperature actuator The De Havilland ‘Gyron' engine is fitted with both high temperature 
for use up to 200 C. ‘Plessiflex' and a Plessey preformed ignition harness. 


THE PLESSEY COMPANY LIMITED 
AIRCRAFT EQUIPMENT GROUP, liford, Essex, England. Telephone Ilford 3040 


Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED. 


MAIO 
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ALASKAN TURBOJET.—This Convair 880-M, seen taking off at San Diego during its functional and reliability test programme, 
is now in service with Alaska Airlines on its trunk Seattle-Fairbanks-Anchorage route. 


Air Transport... . 


New York to Amsterdam, Copenhagen, London, Frankfurt and 
Rome have been carrying the Sevin barrels as fill-up freight, 
ind in a number of cases passenger aircraft returning empty to 
Europe have carried the barrels in the passenger seats. On 
ne such flight, a S.A.S. DC-8 lifted 37,205 Ib. to Copenhagen 
in 285 barrels. Some Swissair passenger flights have carried 
Sevin barrels in unoccupied passenger seats in the economy 
class cabin 

So urgent was the UAR’s need of this insecticide, that MATS 
was asked to participate in the early stages of the lift and, on 
Aug. 12/13, four C-124s and five C-118s and C-121s carried 
230.000 Ib. to Europe The UAR will be charged for this 
operation Among the airlines which have participated, in 
iddition to those mentioned above, are Irish International. 
Sabena. Air France, Lufthansa, Air India, Seaboard and 


President 
Never Mind the Weather 


PART from passing references to “ radar-equipped airliners 
which fly above the weather,” meteorological forecasting 
has never been a pet subject in airline advertising circles 
Perhaps it is considered to be a topic which is best left alone 
because any mention of it immediately makes the prospective 
passenger think of flight in dark turbulent stormclouds. Safety 
is another similarly neglected subject 

Now Eastern Air Lines have embarked on an advertising 
impaign about their weather forecasting skill under the 


Ci t 
heading There’s a gleam in Eastern’s weather eye They 
mention that their research activity has resulted in 30 awards 
to the airline—probably more than those awarded to all other 


lines combined Under Brigadier General Joe George. 
Eastern’s meteorologists have evolved new procedures to keep 


CAMBRIAN BASE.—On Aug 
28 work was started by 
Cambrian Airways on its new 
engineering andadministrative 
building at Cardiff (Rhoose) 
Airport. As from April next 
year Cambrian will undertake 
its own maintenance on the i. S GRR 
present DC-3 Pionair fleet r a 
(leased from B.E.A.) and, later, | 
on turboprop equipment to 
be introduced in 1963 


pilots up to date through a unique Weather Department-to-pilot 
radio link 

It is instructive to learn just how serious the U:S. airlines are 
about weather forecasting. Eastern maintains a staff of 34 
professional meteorologists, each of whom averages more than 
15 years of experience. Five other major U.S. airlines now 
have their own weather departments—-which suggests that air- 
lines relying only on U.S. Government forecasts are missing 
something 

All the same it is pertinent to comment that if any British 
airline maintained a weather department as big as Eastern’s it 
would be accused of extravagance—even if it did provide a 
useful subject for advertising.—-D.N.M 


Stavanger Accident Report 


PRELIMINARY statement from the Royal Norwegian 
Permanent Aircraft Accident Commission on the disaster 
near Stavanger was issued on Aug. 25. This gave the facts 
relating to the accident (on Aug. 9), so far as these had been 
established, but could offer no explanation for the fact that 
the Cunard Eagle Viking was about 16 naut. miles to the east 
of the approach pattern which it appeared to have been follow- 
ing. The final report is not likely to be completed for several 
months 
The aircraft had been following the normal ILs let-down 
procedure for runway 18 at Sola Airport, Stavanger. It had 
been cleared by central control to descend from 8,600 ft. to 
4,000 ft. on a heading of 005° which would take it over the 
airport and the outer marker before making a procedure turn 
back on to the 185° ILS approach heading. When still south 
of Sola and descending through 5,000 ft. it had been taken 
over by approach contro} 
There had been a conventional series of RT conversations 
between air traffic control and the aircraft, with normal altitude 
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Air Transport 


THE AEROPLANE 
and ASTRONAUTICS 


and position reporting, and with weather and barometric infor- 
mation given by the tower. At 16.20 hrs. local the captain 
reported that the aircraft had passed over the outer marker (on 
outward section of its pattern before making a 180° procedure 
turn on to the final approach heading) and was instructed to 
report when passing the beacon on its final approach. Just 
before 16.21 hrs. the aircraft asked for a Qre (barometric 
pressure at Sola) and it was given by the tower at 16.22 hrs. 
This was the last radio contact; from 16.29 hrs. onward the 
tower called the aircraft repeatedly without receiying an answer. 

The Viking struck high ground (Holteheir, 1,750 ft.) at a 
point about 18 naut. miles north-east of the airfield (or about 
16 naut. miles east-north-east of the nearest point of the 
approach pattern being used). Investigations suggested that it 
had struck while flying on a south-easterly heading and with 
its undercarriage and flaps up. The time was “somewhat 
earlier” than 16.29 hrs. local 

Following the normal let-down pattern, the Viking would 
have been at 2,000 ft. when over the airport, and would have 
started a descent when over the outer marker on the outward 
leg. It would have passed through 1,500 ft. during the second 
half of the procedure turn (see diagram) and would have 
started its final descent from 1,300 ft. over the outer marker. 

There had been some misunderstanding at an earlier stage 
during the let-dewn, when the crew gave an estimated arrival 
time at RennesGy beacon after being asked at 16.18 hrs. for 
an E.T.A. over the outer marker. This beacon is some 10 naut. 
miles north of the marker and the tower therefore suggested 
that the pilot meant the outer marker. To this he replied, 
“ Roger,” leaving the situation slightly obscure. But estimates 
suggest that he must, in fact, have meant the outer marker 
and not the beacon 

The weather (at 15.54 hrs. local) was given as: wind, 25 knots, 
210°; visibility, 10 km. (5 naut. miles); cloud, four-eighths at 
500 ft. and five-eighths at 2,500 ft. 

Asked in Oslo whether the flight crew had been familiar 
with the route and the approach pattern, Col. J. K. Christie, 
the commission’s chairman, is reported to have said that the 
captain had not been to Sola before and it had not then been 
established whether the co-pilot had been there. 

There is, in fact, no specific requirement laid down in this 
matter. The Air Navigation Order, 1960—Tenth Schedule 
(Public Transport: Operational Requirements) Part B, 1 (5) 
says: 

“ The pilot designated as commander of the aircraft for the flight 
shall within the relevant period—4i) have demonstrated to the satis- 
faction of the operator that he has adequate knowledge of the 
route to be taken, the acrodromes of take-off and landing, and any 
alternate aerodromes . (ii) have been tested as to his proficiency 
in using instrument approach-to-land systems of the type in use 
at the aerodromes 
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The International Aeradio chart of the ILs approach pattern 
for runway 18 at Sola Airport. The aircraft struck high 


ground about 12 naut. miles east of the radio beacon at 
Rennesoy, or about 18 naut. miles north-east of the airport. 


Helicopter Accident Report 
FATIGUE fracture of the main rotor blade is recorded 
by the Civil Aeronautics Bureau as the reason for the 

crash of a Chicago Helicopter Airways’ Sikorsky S-58C on 

Jly. 27 last year. The accident, in which the 11 passengers and 

crew of two were killed, was the worst in the history of 

scheduled passenger-carrying helicopter operations. At the 
time of the accident, a little before midnight, the S-58 was 
making its seventh scheduled flight that day between Midway 
and O'Hare Airports. The route is 17 naut. miles in length 
and is over open areas suitable for emergency landings in 
autorotation 

From a reconstruction of the sequence of events it was found 
that one of the four main rotor blades had snapped, the outer 
19-ft. portion being found 2,890 ft. from the main wreckage 

The tail cone, with the tail rotor attached, broke off as the 

helicopter fell and was found 990 ft. from the main wreckage. 

When it had been established by the C.A.B. that the main 

blade failure was the result of metal fatigue, an extraordinarily 
thorough investigation was made of the relevant design 
standards and procedures, manufacturing standards and pro- 
cedures, and service conditions and practices. The blade which 
failed was manufactured by Sikorsky in October, 1956, and 
was repaired in June, 1958, after it had been subjected to 
a “quickstart.” This repair involved the replacement of the 
14 inboard pockets. The fatigue crack was found to have 
started from an area of sandpaper scratches made during 
original manufacture before the pockets were bonded to the 
spar, at the surface of the lower external back-wall radius 
of the spar. It then progressed up the back of the spar, and 
along the lower surface for a distance of about five inches. 


At the time of the accident, the blade had a total service 
time of 1,786 hr. 6 min. out of the F.A.A.-approved life for 
such blades of 2,450 hr. 

Close attention was given to the surface finish applied to 
the blade, but this was eventually discounted as a major factor 
Greater concern is shown in the C.A.B. report over the failure 
of the approved inspection procedures to discover the crack 
before it was too late. C.H.A. makes a daily preflight check; 
a No. 1 inspection at 20 hours; a No. 2 at 55 hours: a No 
3 at 105 hours; and a No. 4 at 210 hours. The preflight, No. 1 
and No. 2 checks include a visual inspection of the blades 
in situ, for “dents, scratches, cracks, corrosion, and damage 
to spar pockets and trailing edge.” The No. 3 check is similar 
but the blades are first cleaned with a dry rag. For the No 
4 check, the blades are removed and washed with soap and 
water. 

In the Board’s opinion, the procedure at Nos. 1, 2 and 3 
checks was “not conducive” to crack detection on the lowe! 
surface in the area where the fracture occurred. but a No. 4 
check was adequate to discover such a crack. It was therefore 
concluded that the crack was not visible at the last No. 4 
inspection, 68 hours before the accident. Because a catastrophic 
main blade failure is therefore deduced to have developed from 
a crack in less than 68 hours, the Board recommends that No. 
4-type checks should occur at shorter intervals. 

The Board also suggests that design standards need to be 
reconsidered with a view to a more conservative design 
approach, particularly when the “safe life” philosophy is used 

Since the accident the approved life for S-58 blades in com- 
mercial operation has been reduced from 2.450 hours to 1.000 
hours. This is the total permitted life of the blade. not an 
inter-overhaul period. 
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While the world sleeps or works or plays, 
Victors are ready — waiting to fill any of their 
three roles as missile carriers, reconnaissance 
aircraft or nuclear bombers. 

A single sortie by four Victors can map the 


whole of a continent. 


HANDLEY PAGE 


RADLETT 


Reconnaissance 


~The: 


At three minutes warning Victors can be air- 
borne, retaliating against an aggressor country, 
each carrying a weapon more powerful than 
a million tons of TNT. 

In the face of such a deterrent sanity decrees 


that global war is now unthinkable. 


LONDON READING 
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"ROLLS-ROYCE 


Ss” the 1960 S.B.A.C. Display, Rolls-Royce has continued to grow in size and 


activities, and its Aero Engine Division alone now employs 40,000 people of whom 


9,500 are engaged on research and development work. In total the company has over 


49,000 employees. 


Exports by the company last year rose to the record level of more than {53m., largely 


through the sale of aero engines and spares. With 27 million hours of experience in civil 


and military operation Rolls-Royce turbine engines are now in service with or on order 


for 95 airlines and 32 armed forces around the world. 


Highlights of progress with Rolls-Royce aero engines in 1961 are given here. 


CONWAY 


World record overhaul life for by-pass jets — 1,700 hours. ft 


Development running of 20,250 Ib. thrust R.Co.42 started. “4 
rs 


Increased airline orders for VC.10 and Super VC.1o. 


Introduced into airline service with BEA, TCA, 
Seaboard World Airlines and the Flying Tiger Line. 


Roll-out of prototype Breguet Atlantic NATO 
maritime reconnaissance aircraft. 


World record overhaul life for turbo jets — 
2,900 hours. 


First British turbo jet on domestic services in 
America in UAL Caravelles. 


Latest military version entered service with 
PROT R.A.F. in Lightning. 


| 
=)  ROLLS-ROYCE - AERO ENGINES - MOTOR CARS: DIESEL AND 


Oe! SMe Se eee Pea 4 we ala Bae sa.) Se . Se epee “aaa 
ee eres ve ae ae ee EE 
Fe 
eee 
nie and ASTRONAUTICS 
ie 
t 
: i 
a | 
‘sl 
ial 
yee | 
~ 
7a 
fis. Fe ; 
Bs ee 2 Viel fe 
: a ae AVL 
‘ F a! Fi gy . LG £ §. ? 
vee j f fy w ‘ | I / 7 
iN j be " Ge YS a 7 = 
nae Li f * ~~ * a ial (& a j 
ax y - 
‘¢ ee Yh | 
ay - aM 4 «4 ' C ; ~ ; 
: ; Ry ¥ § ee 
; C7 ~ 4 ” q . 
; a O,: 7: ’ % f A, 
‘ 4 ; e ‘ - 
ea Xe »” ; of " 3 F 
Orr < * 44 =< > 
= the —, 4 y 7 - Vay OE 
; Sey , eu 
» . —? £ 
‘ ge inkes] AE TYNE 
ava i? * Say i A > fe ~ a5: 3 q 
<p , 4 ass A P=: ~~ EN es aI 
f f : '. k @ Meh 
ee ae a4 a ae \ ; 
be 4 N . pads) % ? i=! + om / 
=e ial a ~ “ ¥ > : ve ? bel Wi : 
a "ON. glad ait i ry A ‘ 
, ‘ : 3 
7 ; PJ 
a § , 
ae 
; AVON WJ@ Ku 
ee A “a - Sa +, , dae ~ 
se _— fF x, a < Be : ' 
"4 | aaigs tf} cf 3 ; 
ni ¢ a4 7 
we f gels EP At : j , 
E ' = ~ £ ANS j 
hice. . ' ‘to © ‘ AS mi q : 
. \ * : > tee t. ~~ = j { 
; | : xy - * ) a Pg . a ft : me \ j 
Se F v 4 4 
¥ q a \ 2 re 2 fis " i \y 
| r a P B 
ee ee iF 
‘ e eS “y “ ~ .\4 ~*~ f 
i ae SAS 7 4 4 
¢: 
try : 
ae Pen 4 cit: SE sei Ow nie i ial ef ere bs pt Pe whe tetas. ss ks d eee ieee er rote Styles ses 2 oa 


SEPTEMBER 7, 1961 35 THE AEROPLANE 
and ASTRONAUTICS 


SPEY 


Selected to power the new BAC One-Eleven 
transport. 


Government development contract for military 
version to power Buccaneer S.2. 


Ground running trials in the Trident completed. 


DART 


Highest overhaul life ever reached by any aero engine 
— 3,200 hours. 


Entered service in Argosy with Riddle Airlines in America. 


Entered service in Herald with Jersey Airlines. 


Received joint ARB/FAA type certificate at 3,030 e.h.p. 


JET LIFT 


Development running of RB.145 jet lift engine started. 
Joint development of RB.162 jet lift engine with France 
and Germany announced. 

Rolls-Royce jet lift engines specified for military VTOL and 
STOL projects. 


LIGHT AIRCRAFT 
ENGINES 


Engines manufactured by Rolls-Royce under 
licence from Continental Motors scheduled for 
delivery 1962. 


ROCKET 
MOTORS 


Complete Rolls-Royce pro- 
pulsion system test fired 
under Blue Streak vehicle 
at Spadeadam. 


Several new British aircraft to be powered by 
Rolls-Royce Continentals. 


Rolls-Royce founder 
member of British Space 
Development Company. 


PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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NOW 
IT’S 


ALDDP 


A NEW FORCE IN ENVIRONMENTAL ENGINEERING 


fll) 


= 


Pye, one of the foremost names in British electronic engineering, has now consolidated the achievement of its subsidiary, 
W. Bryan Savage Ltd, and at the same time broadened the scope of its activities by bringing it into association with the great 
Ling Temco Vought Corporation of America to form a new Company, PYE-LING LIMITED. This organisation will 
produce a range of Vibration and Fatigue Testing equipment that will be unmatched throughout the world for compre- 
hensiveness and quality. The resources and experience of both the Pye Group and Ling will ensure that the British Aircraft 
Industry will have immediately available the precise equipment it requires for the proving of every type of component. 


The Liquid Cooled Vibrator illustrated has a Thrust Rating of 30,000 Ib. and is the 
largest of a comprehensive range which starts at 25 lb. ‘ 


VIBRATION ENGINEERS 


PYE-LING LIMITED, 7-8 DALSTON GARDENS, STANMORE, MIDDLESEX 
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and ASTRONAUTICS 


‘Graduates’ for Maintenance 


Some months ago we drew attention to a particularly 
important aspect of airline maintenance engineering 


which drew some informative correspondence. 
PETER F. 


Licensed 


HERE are two quite distinct sides to airline engineering, the 

development branch and the production or maintenance 
branch. The first of these is closely comparable in its staffing 
and working to the development teams of aircraft and aero- 
engine It has need both of sound theory and 
wide practical understanding of how the structures, systems 
and mechanisms of an aircraft behave in under com- 
mercial conditions. The university graduate and the engineer 
trained in traditional manner through apprenticeship, experience 
and self-tuition both have a valuable part to play, and in 
engineers from both sources con- 


manutfacturers 


service 


almost every airline today 
tribute to this work 

However, on the production side, that is the department of 
in airline engineering organization concerned with making 
available to the operations department the maximum number 
of safe and reliable flying hours per aircraft, the story is 
somewhat different. Here practical experience is paramount 
and, so far, few university graduates have been willing to put 
in the years of work necessary to give them the practical 
experience required 

This is understandable when one compares the financial 
rewards available to newly graduated engineers entering other 
fields with the rewards during the 10 years or more which they 
would have to spend gaining practical experience in aircraft 
maintenance engineering. Even with the most intelligent men, 
the complexities of modern airliners are such that the overall 
background and experience of fault diagnosis and rectification 
necessary to a Station Engineer is rarely achieved more quickly. 

In airline engineering, each new generation of aircraft tends 
to be built of different materials, to embody new principles and 
to have evybernetics radically different to its predecessors. This 
means that aircraft maintenance engineers from the highest to 
the have to undergo continuous retraining and 
re-examination throughout their careers. Yet, even so, for the 
sake of safety. each new type of aircraft has to be handled 
in the light of the experience accumulated in maintaining safety 
and reliability on its predecessors. All this despite the narrow 
engineering safety margins provided in the design of aircraft 
in comparison with the design of other transport vehicles on 


low! est 


land or sea 

It will be appreciated from the foregoing that airline 
engineering in all its departments has need of highly intelligent, 
educated and knowledgeable men, but that their training and 
qualifications present severe problems, especially on the pro- 
duction side 


Education Trends 


In the past, the recruitment of highly intelligent men for this 
work was not so difficult. Only a small proportion of young men 
got to university. Most intakes of apprentices into the R.A.F. 
R.N., and the aircraft industry included a good number of 
young men of high calibre and potential. Many of them 
subsequently obtained their education “the hard way” and 
now manage most of the country’s airline engineering depart- 
ments. 

Nevertheless, the development of public education in the 
United Kingdom is providing more and more places in the 
universities and technical colleges. In coming years most of 
the young men of high LQ. will have opportunity of studying 
it such establishments. Yet, having graduated through any 
contemporary university courses, their immediate knowledge 
and capabilities are of little or no use in most airline engineer- 
ing functions until leavened and developed through several 
years of practical experience 

Men of the innate intelligence and with the thinking capacity 
represented in the university graduate are vital to the con- 
tinuance and development of airline engineering. Yet much 
of the academic training received in contemporary aircraft 
engineering courses at universities and technical colleges is only 
remotely concerned with the problems of airline engineering 
It takes little account of the practical experience vital in every 
stratum of such employment, without which both safety 
standards and economics rapidly deteriorate 

In endeavour to get to grips with this problem, the Society 
of Licensed Aircraft Engineers some 12 years ago undertook 


Here, 


Murray, general secretary of the Society of 
lircraft Engineers, enlarges on this subject. 


a very extensive investigation into the nature of the airline 
engineer's tasks, his present and desirable educational attributes 
and the methods used or proposed to qualify him. In part 
this research provided a report requested by the Ministry of 
Education and, in part, it determined the Society’s membership 
structure and qualifications 

It was found that while an airline engineer requires a very 
wide knowledge of very many branches of science, engineering, 
mathematics, and legislation, ordinarily he does not need very 
deep learning in each branch except in a few development 
department functions. It is the breadth not the depth of his 
knowledge requirement that poses his educational problem, 
especially as this requirement tends to be opposed to the con- 
temporary teaching practices in universities and technical 
colleges, and to the bents of the teaching staffs therein, most 
of whom have been educated in traditional manner and have 
acquired deep knowledge in a limited field. 


Future Needs 

Having closely examined what had happened in the past, 
the S.L.A.E. went on in its researches to predict what was 
wanted in the period 1950-1970. Half that period has now 
passed, and the situation has recently been reappraised to adjust 
the Society’s work to take into account recent technological 
advances and the likely trends in the 10 years following 1970. 

It has been found that the manning and educational trends 
of the past 10 years have closely followed that which the 
Society predicted in 1950. Due to the increasing complexity 
and physical size of modern airliners, there has been increasing 
tendency, especially in the corporations, for work in the lower 
ranks to become more specialized, with fitters being restricted 
to work on particular components or systems. It has become 
increasingly difficult to find men having all-round experience 
for promotion as supervisors, and in the higher echelons there 
has been an ever-increasing shortage of really widely experi- 
enced engineers to fill the key managerial appointments. 

Both Corporations have introduced extended apprentice 
training programmes for engineers, craftsmen and tradesmen, 
but the numbers qualifying represent only a trickle compared 
to the demands of rapidly expanding airline operations. Several 
independent operators have introduced trainee and apprentice 
programmes 

To considerable extent the former main source of recruitment 
for airline personnel, ex-Servicemen, has dried up—-both the 
Royal Air Force and the Fleet Air Arm having introduced 
more incentives for their men to serve for longer periods. 
Successive aerodrome closures have aggravated the situation, 
because several hundreds of aircraft engineering employees 
(mostly in the skilled groups) have left the industry rather than 
give up their homes and move to fresh locations. 

Hence airline engineering is generally short of man-power 
and the current training programmes are inadequate. Also the 
changes of technology, and the resultant changes in methods 
of working, have made it more difficult for men to acquire the 
extensive all-round experience needed for the exercise of 
managerial and executive responsibilities in airline engineering. 
Meanwhile educational pressure is concentrating young men in 
the highest 1.Q. groups into the universities and technical 
colleges on courses bearing little or no relation to airline 
engineering 

Careful study by the Society of Licensed Aircraft Engineers 
of the qualification structure of the profession found need 
for three distinct but related types of qualification, only one 
of which existed in 1950. This is the Aircraft Maintenance 
Engineer's Licence for which the examinations, mostly related 
to specific types of aircraft, engines or equipment, are con- 
ducted by the Air Registration Board under authority delegated 
(now) from the Ministry of Aviation. The S.L.A.E.’s investiga- 
tions showed that no other form of practical qualification, 
whether university degree or corporate membership of the older 
learned institutions, had real relevance to airline engineering. 

Yet at that time, a decade ago, the licence was diminishing 
in importance and there was nothing to supplement it or take 
its place. At the same time, the form and nature of the licence 
examination, while ensuring that licence holders were 
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thoroughly competent to certify aircraft as fit for flight, did 
not necessarily act as a suitable yardstick for selecting the 
future higher levels of airline engineers. Neither did the 
licence examination offer a suitable training target to encourage 
young men to undertake limited maintenance functions on the 
larger types of aircraft. 

For all this, the licence continues to be the biggest safeguard 
to the safety and reliability of airliners because its nature, and 
the legislation associated with it, places responsibility very 
personally and firmly upon engineers of proven capability and 
knowledge in relation to each specific type of aircraft. 

Accordingly, the S.L.A.E. set about a triple programme to 
provide qualifications which would serve as suitable targets for 
young men entering the profession and which would provide 
means of selecting the next generations of senior aircraft 
engineers. First, to provide attainable qualifications for young 
men entering the profession by apprenticeships, service or 
civilian, the Society fully backed, and has helped to initiate 
and develop, the series of aircraft maintenance qualifications 
set up on three- and five-year course bases by the City and 
Guilds of London Institute. These are devised to qualify the 
craftsman and technician, and the syllabuses are such that, 
provided the apprentice has access to aircraft and workshops at 
his employer's establishment, the theory is fairly easily teach- 
able within most technical colleges, including those colleges of 
further education which cater for evening and day-release 
students. 

Secondly, the S.L.A.E. has done a great deal in conjunction 
with the A.R.B. and the M.o.A. to strengthen the position of 
licence holders, to adjust the form of the licence examination to 
contemporary circumstances, and to enhance the value of the 
licence to its holder to encourage more engineers to qualify by 
this means. The introduction of the Air Operators’ Certificates 
which controls for the first time the staffing of maintenance 
Organizations (as opposed to inspection organizations) has 
strengthened the hand of the authorities still further. 


Renewed Emphasis on Licences 

Today renewed emphasis is being placed by the authorities 
and the operators upon the holding of licences by a substantial 
proportion of their inspection and supervisory staffs, and licence 
holding is now, once again, a requirement for many varieties of 
employment. In this respect it should be appreciated that a 
licence on a type cannot be gained without substantial practical 
experience of aircraft engineering generally and on the aircraft 
type itself 

In practice a young man entering the profession could expect 
to obtain his first licence on a major engine, for example, within 
five years. A further three years would then be spent achieving 
endorsement for the major airframe to go with the engine 

Thirdly, the Society itself set about providing a professional 
qualification, specially tailored to the practice of aircraft main- 
tenance engineering and embracing an overall standard of 
knowledge equivalent to that necessary to obtain corporate 
membership of the older learned societies; but with the syllabus 
drawn up in breadth and not depth. The iesult was the 
A.M.S.L.A.E. examinations set up in 1953 under control of the 
S.L.A.E. Central Examining Authority. 

Since its inception this Authority has sat under the distin- 
guished chairmanship of Air Cdre. Sir Vernon Brown, an 
Honorary Member of the Society, and has included in_ its 
membership chief engineers, chief inspectors and service 
managers from the airline Corporations, the independent 
operators and the aircraft and aero-engine manufacturers; senior 
engineers from the A.R.B., the manufacturers of components 
and ancillary equipment, training establishments, and guided 
missile manufacturers 

The Society's researches led to an A.M.S.L.A.E. examination 
syllabus of unique form with a style of examination having no 
parallel in other institutions. Emphasis is placed upon an 
applicant's fundamental knowledge of his profession, upon his 
specialized knowledge of the branch upon which he has con- 
centrated most, upon his general knowledge of aviation and 
upon his ability to think logically and to express himself clearly. 

However, so specific is the A.M.S.L.A.E. examination in its 
scope and form, comparison of its requirements with all 
contemporary qualifications led to the inescapable conclusion 
that no exemption arrangements could be allowed on the 
strength of university degrees, existing Dip.Tech., H.N.C., or 
corporate membership examinations of other institutions 
Nevertheless, in the reverse direction, the standards and scope 
of the A.M.S.L.A.E. examination enabled the A.R.B. to grant 
holders of the certificates valuable privileges in exemption from 
various licence examination requirements. 

The A.M.S.L.A.E. examination has provided a top grade 
professional qualification tailored to the requirements of airline 
engineering It is attainable by men of high intelligence 
provided they have acquired very thorough practical experience 
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Yet all the efforts of universities, technical colleges and other 
training establishments to devise teaching syllabuses to prepare 
young men in five years to sit the examination have failed or 
only succeeded partially. For example, one university dissected 
the syllabus in endeavour to set up a “sandwich scheme ~ 
aimed at giving those top quality students wishing to adopt 
airline engineering as their career, an apprenticeship, a degree 
and a professional qualification in five years. The scheme 
never started because the university came to the conclusion 
that the training could only be done on an aerodrome where 
large modern aircraft were being operated, maintained and 
overhauled, and that the volume of training and experience 
necessary could not be covered within the normal five years 

Of the several technical colleges which have started 
A.M.S.L.A.E. courses nearly all have failed, principally because 
ordinary teaching staff have been utilized, using traditional 
instructional methods and approaches. On the other hand 
the Hatfield Technical College, using professional aircraft 
engineers as instructors, and closely aligning the courses with 
practical work programmes at the apprentices’ aerodrome, has 
had reasonable success over those parts of the syllabus which 
can be taught away from the hangar or workshop, at day- 
release and evening classes; those students being given this 
tuition proving themselves exceptional in courses aimed 
primarily at City and Guilds Certificates in aircraft maintenance 
engineering 

Men of the calibre of university graduates are needed in 
airline engineering, yet the old source of such engineers, service 
and civilian apprenticeships, are tending to dry up as more and 
more young people go to university. Even assuming that one 
or more of the universities sets out to provide a degree in 
airline engineering, the S.L.A.E.’s researches have shown that 
the subject matter cannot be taught successfully away from 
major airports and that worth-while qualification in the pro- 
fession cannot be achieved except through practical experience 
extending over many more years than university courses. In 
addition, the comparatively irrelevant nature of many university 
engineering courses and the unwillingness of graduates to 
“step down” for several years after graduation in order to 
get practical experience set a most perplexing problem. 

The answer must lie with the airlines themselves, who are 
the only people with the necessary training facilities, 1... 
complete modern maintenance and overhaul bases handling 
large complex aircraft. Although the editorial in Tut 
AEROPLANE AND ASTRONAUTICS which gave rise to this article 
mentioned trade union barriers as possible obstacles to extended 
training within the airlines, it should be remembered that, in 
a good cause, the trade unions are willing to co-operate and 
that many trainee flight engineers have been given up to 12 
months’ experience in the hangars at London Airport and that 
substantial numbers of engineers from S.E. Asia have been 
trained “on the job” under the Colombo Plan. 

Airline managements have shown themselves capable of 
negotiating difficult and lengthy agreements with their trade 
unions. That no agreement has been reached on the practical 
training of graduate engineers seems perhaps to indicate either 
lack of awareness of the need to do so or else a certain 
unwillingness to provide new methods by which good new 
blood can be started on the road of promotion. 

Despite the swing of education to increased numbers of 
places at universities and technical colleges, the airlines must 
make every effort to attract into their engineering apprentice- 
ships (over and above their more numerous intake of craft and 
trade apprentices) a steady stream of boys from the public and 
grammar schools and the “A” streams of other secondary 
schools At the moment, these engineering apprenticeships 
lead through City and Guilds certificates and H.N.C. to licences 
and the A.M.S.L.A.E. qualification. Of these stages all except 
one, namely H.N.C., are relevant to aircraft maintenance. 


A Dip.Tech. in Airline Engineering? 

Higher National Certificate unfortunately involves the teach 
ing and acquisition of subject matter virtually useless in 
maintenance except as an academic discipline leading to a 
paper qualification. The H.N.C. is often thought to be the 
only general educational yardstick available which does not 
waste too much of the apprentices’ time on non-essentials, but 
this is clearly a poor criterion for the choice of an educational 
programme. How much more sensible it would be if it were 
to be replaced by a Dip.Tech. in Airline Engineering based 
upon those parts of the A.M.S.L.A.E. syllabus which are 
amenable to direct teaching. Such a diploma would give the 
aircraft engineer a qualification recognized and understood 
nationally as beyond the confines of the profession itself, 
directly comparable in status and standard to other engineering 
professions. It would, when combined with the necessary 
experience, lead him naturally to the unique qualifications of 
his professional society. 
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Half the fun of flying is doing things in style. Airline operators know that. Passengers 


expect it and Airlines all over the world know that Microcell aircraft seats are built the 
way their passengers expect them to be. Comfortable, of course, but with built-in touches 
which make Microcell seats something special even by aircraft seating standards. 

Full data on the complete range — from the sumptuous Executive De Luxe to the comfort- 


on-a-budget ‘‘Travelite”’ ultra-lightweight seats — is available from the address below. 


MICROCELL LIMITED 


(A subsidiary of BTR Industries Limited) 


9 Kingsway London WC2 COVent Garden 1262 
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= Flight Control = 


Barely a generation ago two young brothers transformed a dream 
e into reality at Kittyhawk. Today supersonic flight and regular 
= round-the-world schedules are already taken for granted. We 
are even approaching the time when it will be possible to direct the 
whole of a commercial aircraft’s flight from its point of arrival—even 
though take-off may be thousands of miles away. 

Such an achievement demands sophisticated equipment — tried 
and tested under all conditions. Elliotts alone are in a position to 
provide all the necessary equipment from within one group. Very 
soon Elliotts will transform this dream into reality with an achieve- 
ment which, a generation hence, will likewise be taken for granted 

as indeed are all great achievements. 
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Viicit -¢ - Ctan se Elliott Brothers (London) Limited invite you to visit Stands 253 
Visit our Stands seeeeats f = : 


and 254 at Farnborough. In the Radar area outside the Exhibition 
953/954 RE IEP OS 
£90] J Tent there will also be a Special Demonstration of some of the 


, t CARNRARNIICW ™" different uses of an Elliott general purpose digital computer 
a i ARINDBURUUGH F id 
in the world of aviation. 
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... take-off to touch-down 
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A member of the Elliott-Automation Group Ly 


ELLIOTT BROTHERS (LONDON) LTD 


ELSTREE WAY BOREHAMWOOD HERTS - TELEPHONE: ELSTREE 2040 AIRPORT WORKS ROCHESTER KENT TELEPHONE: CHATHAM 44400 


AVIATION FUNCTIONS COVERED BY ELLIOTT-AUTOMATION INCLUDE SEAT RESERVATION SYSTEMS, AUTOMATIC 

PRE-FLIGHT CHECKING EQUIPMENT. FLIGHT CONTROL SYSTEMS AUTOPILOTS, INERTIAL NAVIGATION SYSTEMS, AIRBORNE DIGITAL 

COMPUTERS, FUEL MANAGEMENT SYSTEMS. NAVIGATION AND COMMUNICATIONS EQUIPMENT, RADAR SYSTEMS, TELEMETRY, 

AIR TRAFFIC CONTROL. BLIND LANDING SYSTEMS, AIRCRAFT INSTRUMENTS SERVICE AND REPAIR, HIGH DUTY RELAYS, SERVO 
COMPONENTS, SPECIAL PURPOSE HYDRAULIC VALVES, DIGITAL SIMULATION SYSTEMS. 
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, Shaping up to the Future 


HIS year, in order to ensure that our readers get the quickest 

possible report on what there is to be seen at the twenty-second 
S.B.A.C. Show we have taken the decision to close our report on 
Monday night. Such are the vagaries of the British climate that in 
spite of this decision we might have had a splendidly sunny day on 
Monday in which to take photographs and see the flying. As it 
turned out the sun did not break through the hyper-humidity and 
there were times when Major Oliver Stewart, the doyen of air 
commentators, had an empty sky to talk about. 

On Monday the crowds were in the big marquee, around the 
outside stands and grouped two or three deep round the Royal 
Artillery parade ground at the end of the runway. Here they were 
treated to a first-class display by the Army and the men of the Royal 
Artillery (No. 37 G.W.) Regiment. Missiles were prominent on the 
runway and on the hill. 

There were crowds, too, round the exhibit of the lone-wolf firm 
Handley Page Ltd. Their H.P. 115 was regarded by many as the 
shape of things to come and there were knowledgeable people to 
indicate exactly where Rolls-Royce vTo. engines could be placed to 
turn this model of a supersonic airliner into a vrou version of the 
real thing. Once again the Short SC 1, the vror aeroplane that has 
everything, demonstrated the strangeness of the British. They have 
the answer, but will not press on with it. 

Handley Page have their feet firmly on the ground of practical 
day to day aviation as well and were able to report the decision to 
put down another twenty-five Heralds on the production line. 
The Herald on show at Farnborough is the version with longer 
fuselage and for increased gross weight to 43,000 Ib. as reported 
elsewhere. 


Visitors to Farnborough on Monday were enthusiastic in their 
praise for the BEAGLE exhibits. The sleek lines of the new British 
contenders for the international light plane market were widely 
admired. Some genius had challenged the aircraft finish manu- 
facturers to produce that brand-new-minted penny look. This 
shining copper finish with white paint and the smart Beagle insigne 
created a deep impression. These light aeroplanes with the airline 
accommodation and instrumentation raised morale in a big way. 
The value as sales appeal of the RR trade mark on the engine 
panels must be terrific. 

British interest in space flight is emphasized by the gleaming gold 
satellite on the Hawker-Siddeley Aviation stand. This reminder of 
what communications satellite business could mean to their country 
was not far from the Fairey-Ferranti exhibit, a reminder of the 
contribution to automation made by this former aircraft constructor. 

One great topic of conversation over the luncheon tables had to 
do with the frequency of the Show. Should it continue to be shown 
yearly, or has the time at last come to make it international and 
alternate with the Paris Show. We would think it difficult to assess 
the exact balance of opinion on this particular aspect. 

Signs are not lacking that there are exhibitors who have satisfied 
themselves that the effort involved in producing exhibits for the 
static show has proved too costly. In one case a figure of 4,000 
productive man/hours was quoted by one well-known accessory 
manufacturer. 

Whatever the arguments there is no doubt that the S.B.A.C. 
Show has grown into part of the national rhythm of existence. An 
important aspect is the opportunity the Show provides for old 
professional friends to get together and exchange aviation gossip, 
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and ASTRONAUTICS 


whether current in this country, across the Continent or over the 
United States. Nevertheless, the institution of the S.B.A.C. Air 
Show is not solely for the purpose of providing a garden party. 
Basically, the conception is to sell aeroplanes. 

One of the problems of doing this at an Air Show in England has 
to do with the climate. For instance, at Farnborough on Monday 
at 15.45 hours the cloud base was 300 ft., visibility 4-mile and a 
“clamp” extended over the whole of Southern England. In con- 
sequence 38 Group had to cancel their assault on the Tower, the 
Hunter FGA.9s could not take off from Stradishall. The Beverleys 
could not get into Abingdon to pick up their parachutists. 

Two formations of Sea Vixens appeared in the murk; so that the 
Navy did manage to get through. They brought along some 
Gannets too. 

This unpredictability of the British weather raises the question 
of the best time for an Air Show. The old Hendon Air Displays, 
held in mid-summer, seem always (at least in retrospect) to have 
been held in the sunshine. It is broadly true to say that the weather 
in mid-June over the years is conspicuously better than it is around 
August Bank Holiday. 

Recollections of wet days at Farnborough make one wonder 
whether it would not be better to hold the Show in June. This, of 


IN THE AIR— 


SEPTEMBER 7, 1961 


course, might come about if the Show were arranged to alternate 
with the Paris International Air Show which is held in June and 
seems to enjoy fine weather for its main flying display. 

There are those who argue that the main importance of the 
Farnborough Show lies in the exhibits in the three hundred static 
displays. And for the display and examination of these exhibits 
fine weather is not essential. Hence, no doubt, the query as to 
whether the exhibition of these could not take place in London 
itself. 

Today, aviation business has reached the stage where instrumen- 
tation in the aircraft is playing a major part. It is playing a major 
part in the operation of the aircraft, it requires a major part in 
productive man/hours and in financial expenditure. Thinking along 
these lines it is not hard to reach a conclusion that the exhibits 
must more and more appeal to specialists and in many cases to 
small groups of specialists. To such specialists the flying display 
can but seldom demonstrate the features that are of most interest; 
in this connection one thinks of the inertial guidance of rockets or 
of the forthcoming autoland capability of the D.H. Trident. 

But such discussion will not affect next year’s Show. 1962 is 
already being tipped as a vintage year. So many brand-new aero- 
planes can be seen in the offing. 


The Services Take Over 


ROM its original function as a measure of technical progress 

among the civil and military aircraft produced by the British 
industry, the annual S.B.A.C. flying display has evolved into a 
Hendon-type spectacle in which all three Services vie with each 
other to produce a programme whose principal function appears to 
be to entertain. 

This change in emphasis undoubtedly broadens the appeal! of the 
S.B.A.C. flying programme. If it is less successful in fulfilling its 
avowed purpose as a practical airborne commentary on the function 
of the many accessories on display in the static exhibition, this must 
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Above: Beagle’s spritely twin with John Nicholson in the driver's 
seat. Left: Four of the eight Skeeters which make up the Army 
Air Corp's helicopter drill team. Below: The Royal Artillery's 
Thunderbird and Blue Water demonstration area viewed from the 
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Strong man act by the 
Wessex as it pulls a 50-ton 
load down the runway. 
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Photographs copyright 
“The Aeroplane and Astronautics” 


Quick lift-off by the Gyron Junior Javelin. 


be attributed to the stagnation imposed on the development of new 
military aircraft by the disastrous Defence White Paper of 1957. 

Tushino, a few weeks ago, with its shattering revelations of 
Russian military progress since approximately the same time, 
showed the sort of developments we should now be seeing at Farn- 
borough. Having successfully misled Western politicians on their 
military aviation policy, the Russians have left us with a develop- 
ment gap which has been made painfully obvious by the total lack 
of Service prototypes or new designs at Farnborough, 1961. 

No amount of formation aerobatics or simulated atomic strikes 
with mushroom smoke clouds can disguise this deficiency. And 
until the industry can press to achievement a high-priority plan to 
rectify it, such flying programmes as the present one are best 
regarded as reminders of its existence. 

On the brighter side, ignoring the gloomy opening weather, 
Farnborough 1961 will be remembered as marking a long-overdue 
resurgence of interest in the field of general aviation. If it can be 
called a Beagle year—and there are two Airedales, the splendid 
B.206 and the stimulating Mark Eleven to justify that appellation— 
then nobody will grudge Peter Masefield’s energetic team the public 
recognition of less than twelve months’ truly formidable labour. At 
the time of last year’s S.B.A.C. Show, the Beagle organization did 
not exist, and yet apart from the futuristic shape of the Handley 
Page 115, all the new ideas in the current display originate from 
Rearsby or Shoreham. 

John Nicholson’s supremely confident flying in the Beagle-bronze 
and white B.206X prototype reflects his considered contention that 
it is the nicest aircraft of the large number that he has flown, and 
if his upward rolls are less apparent than in more private demon- 
strations, this is only because the limitations of a Special Category 
C. of A. awarded after nine hours in the air must be publicly 
respected. 

He is ably backed by the incomparable Ranald Porteous, whose 
near-aerobatics in the Mark Eleven are a memorabie reminder of its 
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power margin from the 260 b.h.p. R-R/Continental. Trevor Howard 
is also showing publicly for the first time the re-engined Airedale 
prototype, G-ARKE, whose deep-chested cowling covers another 
product of joint Rolls-Royce/Continental endeavour. Pee-Wee 
Judge, last but not least of the Beagle demonstrators, manages to 
produce a remarkably quiet new whine from the rejuvenated 

of the Auster 6/Terrier. 

Unless the Hawker P.1127 flies past sometime during the week, 
which is a possibility, although without transitioning, the prize for 
technical novelty must go to the paper-dart delta H.P.115. Perched 
in his ejection-seat-equipped pod, Sqn. Ldr. Henderson must by 
now have an intimate knowledge of most of the surface of Farn- 
borough’s 3,000 yd. main runway, which the slim delta, replying 
on its vortex-generated lift because of its aerodynamically-stalled 
wing, uses to become airborne. Under Viper-urge, the climb-away 
is flat, and the gentle manoeuvring is an indication of the early stage 
of flight-testing reached by this very interesting low-speed research 
project. 

In his steep turns over the airfield, Sqn. Ldr. Henderson reveals 
the stark 74° swept-delta planform of his thick wings, which have 
fabric-covered control surfaces at their extremities, with inset metal 
tabs. The leading edges, of wooden form, are sharply tapered to a 
knife edge, and are interchangeable for development trials. The 
rudder is half fabric-covered and half-metal, and also appears to be 
non-power operated. 

The remaining aircraft in the flying programme—few of which 
flew on Monday’s opening day—are of more familiar contours, and 
all have previously appeared. One of the few modifications to be 
shown for the first time, was the midnight-blue Javelin test-bed for 
the D.H. Gyron-Junior turbojets, with a few new lumps and bumps 
on its original Mk.1 airframe. The slipper-tanked Gnat Trainers, 
with a longer nose for the production type, present slightly different 
contours, and a change in colour-scheme to operational atomic 
white is presented this year by the Buccaneer. 

In the absence of the P.1127, the bulbous Short S.C.1 continues 
to serve as a reminder of British technical supremacy in the field of 
jet VTOL, as well as of the need for a follow-up in development if this 
lead is to be maintained. 

A different sort of vrot capability is being demonstrated daily, 
regardless of weather, by Martin-Baker, with their zero-height, 
zero-speed ejection seat. One-fifth of a second rocket boost sends 
dummy and seat up to about 350 ft. for a remarkably clean separa- 
tion, following the flash of drogue-gun firing, and the streaming out 
of duplex drogues and parachute. 

Eclipsing the quintuple R.B.108 noise and fury of the SC.1 is 
the after-burning take-off thunder of the 18 Avons of No. 74 
Squadron’s Lightnings, before their immaculate formation fly-past 
and rolls. There is little let-up in the decibel scale throughout the 
entire half-hour display by the R.A.F., except for the blessed silence 
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Focus of attention in the aircraft park on Monday were the H.P.115 
and the Beagle B.206. 


, Lie ogee 


{ ‘foe 
2 RRS SENOS” SS ON a i eR Pree 22" SIR =F he fe 93 
: —s . , ie * 
— ‘ “a 
a sais 
. ve 
¢ ‘ ett 
: at ie 
ee) \ 
‘ ~ a etd 
. 2s : 7) Buea ae 
: 3 Ee ‘Z #e ae tae Mer S 
EE ee — — I ee eae 
ae ee £ ee <= — : a eae oe 7 ; tah 
ee . ae ae a oe rnd hs i eiiecetaened as : 
- ee a —— . ate 
; a seiice : ee = ey, wo ele py 
; BS ; — r — —— a ae ox a as = 
. “2 eS an Rte remy aot eRe 
al a! 
= ‘ig Rx, ee te * caged ane 
a _ wall te es 7 = aa : 
SE | i t= i 
f tg Oe Bel,” 
; ees, Sere EES OF indies op ieee" ot ieee a — . ii a on Be 
: is tei <i Oe : ae as 
7 Ae 
‘ ee reat 
3 cS i% A 
; is vee 
- i. ; See is 
x a ates 
2 a “ di ; ve 
Soo . vit Ten 
s pape es ' eH — 
eel 7  — sc: : oe 
2 : ae 
: fSseacos ae ter 4 oe eres a 
ES me 
tg 
isan a 
*, Pe 
a 
: Cceahs 
en 
eg 
eo 
:: i 
: ae 
2a 
é Sea 
; eg 
‘eon 
; ay 
Sieg 
: a 
; tat 
SG 
cae 
Sa 
atte 
3 ea 
Py ae 
ne 
ce 
ee 
Aiea 
~ aS — ——— x, . 
é ee 4 
d . Sree a 
F ES p. 
3 aan woo! _ . ee 
- — ct i i "hese 
« i amy 7 == Reigate (eT) Y a 
3: Bee 4 ; = we oo , , cas Teena 8 - mar — a 
: : Sin seaiieenhd — ; Poe; . aa = meee: 
4 ' x bi ° a ‘ ae , 4 a es ae aie . , 2 ae 
ae - y oe : . ” =, <2 So : oa as . - ats 
aire Ceri pie 2 ie ao \ ¥ =. - aa OS aN 3 
s spa . ee a ast e as $3 Ge Te Fe -. = : ee AS. a 6 ye 4 .* gies .* rh « Sa 
- t ys" oF «2 a ar 5 C.:, * i" 4 > — F Saw a a >. # ; 4 Bee 37 2 Sor yee a z : "ae 
- ts ta a ee a ae , , Se - — ee c : eee vl e =) =, ae 4 
B= rm ': ae : 3 ; : es oe : ' a ape: 
abhe.. , B 4, 7 a - . ee Tee eg a a o 3, oe gad A 
ee 5 7 a ' ae ; . g - 1 tee 
3 é cist atte # A a ee 4 @ ° | ie 
ae ft % = —— sf a a. es = 
-£ f , ; an » ¥ 4 ,™ af a Se x . ae Ee 7 a en) 
2 q a a, ¢ oe Si = ’ — tS Meee woe ae 
y oe fof he ie ms mo a a Oe. : Srna; 
= = 4 te ah oo % ie 4 5 P = Ear: 33 a Sn aa Ras, fo m See er: 
By ae: “a & ae et REY Bi ie a 
ae 4 > a a e= — ae Bs a Beate 
ee Fre 5K ‘* ia Sm ; ey ; = we 1% bs Ge 
; oe : 2 aay at : ‘3 ' a _ P P : es e¢ ee Ss 
— - aie fu = oa — - : ne i Bee x 4 ae \ 4 ' - i 
: = ae = 2 = ' hs a as i ae i. 4 “. ee 
r i ae - by = Sa 2 aes a oe fe Pon 
. 4 ee : a Ff. fe - Pe 
- §o fa : : Z ae Y eee = sae a re Cao -_ es 
5 ‘i - PE ; 2 2m Be . Mb i: fe f ~ - ee ; rat 
NG A Pile. = cls > = Pages eee - 
she ee ae ; i = a ae — 7a 9 
HN EN a i ie fe 
ie 7 * * 2 i . ¥ ¢ : Bi 
~ CAs 2. ay SS : rs j a a ode? ( Pei 
et: e i 3 ; = 4 - : a 
id ° 2 : ; ae ew ; Ve ean 
fies 3 R- = —_= Tas m 66 : ae 
Sy ROARS cae uli a a i 


~ THE AEROPLANE 
and ASTRONAUTICS 


pie About the Show... 


of the P.T.S. instructors in free-fall after their backward arm-linked 
march from the rear of a Beverley at 9,000 ft. 
ace Otherwise, the air is split by the scream of No. 54 Sqn’s eight 
ieee Hunter 9s beating up the control tower, the busy whirr of 225 
Sqn’s Whirlwind helicopters delivering their troops to the scene of 
battle, a buzz of Belvederes as two disgorge their troops, and the 
throatier roar of the four troop-landing Beverleys. 

From their capacious maws spill forth Land-Rovers, a 105 mm. 
< recoilless rifle, Ferret scout cars, and in the case of two of them, 
pate 92 troops each. These are backed up by the supply dropping of 
* Pioneers and Twin Pioneers from No. 230 Sqn, and by the return 
of the Whirlwinds and Belvederes as flying cranes, with more Land- 
Rovers and 105 mm. guns. In all, about 52,000 Ib. of equipment 
and some 350 personnel are lifted in the battle of Farnborough, 
— gives a fascinating illustration of the tactical duties of No. 38 

roup. 

On Monday, a very low cloud base and thick mist prohibited 
the contrail flights of 40 aircraft from Bomber Command, includ- 
ing 12 Vulcan B.1s and 2s, eight Victors, 10 Valiants and 10 Can- 
berras, and in fact prevented the presentation of the entire R.A.F. 
programme. This should have included formation aerobatics by 
the Blue Diamonds of No. 92 Sqn, whose 16 Hunter 66 are operat- 
ing from Dunsfold for the S.B.A.C. Show, and the well-known 
Jet Provost team of synchronized aerobaticists from C.F.S., which 
is based at Farnborough. 

Honours undoubtedly went to the Royal Navy on Monday, as 
well as to the exciting “cross-over” pattern flying from the N.C.O. 
pilots of the Army Air Corps in two boxes of four Skeeter helicop- 
ters. The Navy completed a large part of its flying, including 
operations from H.M.S. “Hermes” by Sea Vixens and Gannets. 


SEPTEMBER 7, 1961 


A Scimitar completed a photo-recce run over the airfield, and also 
made the first public demonstration in this country of a runway- 
arrested landing. 

As the mainstay of the Royal Navy’s show, the 10 Scimitars of 
No. 800 Sqn. are based at Farnborough for their stimulating demon- 
Strations of formation flight-refuelling, demonstrated by the buddy- 
packed Sea Vixens of No. 899 Sqn., Yeovilton, which managed to 
cope with the weather for their appearance on Monday. 

H.M.S. “‘Hermes”’, at sea in the Channel, is the base for a Scimi- 
tar and a Sea Vixen from 804 and 890 Sqns., respectively, and these 
are employed in demonstrating a typical LABS manoeuvre, com- 
plete with ground effects, for launching a nuclear weapon. “Hermes” 
finally provides, if all goes well, 10 Sea Vixens and five Scimitars, 
plus 4 Gannet A.E.W.3s from 849C Flight, for the closing fly-past. 

No account of this year’s Farnborough flying, however brief, 
would be complete without mention of the Westland circus, which 
once again has managed to find some novelty to exploit. This pri- 
marily takes the form of a demonstration of heavy load-towing by 
a production-type Wessex, flown by “Slim” Sear, with the aid of 
the full automatic control and stability equipment fitted to this 
anti-submarine rotorcraft. 

The built-in Doppler and radar altimeter equipment are used to 
maintain the correct trail angle for the tow-rope of the heavy 
vehicle transporters, with Ferret armoured car, Westland-Scout 
helicopter and R.M. Citroen light van (previously air-loaded by 
the Gnome-Whirlwind) on board. The Wessex eventually accel- 
erates this load of nearly 50 tons to a speed approaching 20 m.p.h. 
along the runway, while an equally spectacular note is struck by 
the Hosegood/Wi Belvedere spitting machine-gun fire 
from its embarked 30 troops before these are rope-dropped on to 
the airfield. 

The Wessex also demonstrates its auto-hover capability, with 
dipping sonar lowered, and has the additional facility of being 
controlled, in the flying crane role, by a lead from the ground. 


Developments 


PECIALISTS will no doubt find many less immediately obvious 
trends in electronic progress at Farnborough this year, but, tor 
the non-specialist, there appeared to be two principal new 
ments. 

One is related to the effort being made to bring the reliability of 
continuously used electronic equipment as near as possible to a 
100° standard. The other—influenced, no doubt, by the reviving 
interest in private and executive aircraft—is the appearance of 
several new items of radio and navaid equipment designed for the 
operator of smaller aeroplanes. 

Less specifically new developments to be seen are those con- 
cerned with the step-by-step improvement of air traffic control 
methods and with the programmes leading from auto-approach to 
— and auto-land with the next generation of transport 
aircraft. 


Below: a section of the display by Elliott Brothers demonstrating 

the uses to which a general-purpose Elliott 803 digital computer 

can be programmed to complete a wide range of functions to meet 

A.T.C. and other civil aviation requirements. (Below, right) one of 

the examples of radio for the executive operator—the Standard 

STR-37 lightweight, low-consumption VHF communication 
equipment. 


in Electronics 


A new approach to the problem of ensuring the reliability of 
transistorized data-handling and radar display systems is demon- 
strated by Decca Rapar, This involves the detailed application of 
environment stabilization engineering, in which components and 
circuits are held at a constant internal temperature to within a 
quarter of a degree Centigrade. Started as a private venture, the 
project now has Ministry support. 

During trials covering a period of more than 10,000 hours (re- 
presenting well over a year of 24-hours-a-day operation) an avail- 
ability rate of better than 99.75° has been achieved with outside 
conditions varying between O°C and 45°C in temperature, and 
10% to 90% in humidity, and with the mains voltage fluctuating by 
+ 15% A total close-down period of only about 22 hours was 
necessary, for the changing of two components, during the year’s 
trials. 

At Farnborough the technique—which involves an integral 
liquid refrigeration unit and heater system—is demonstrated as 
applied to Decca’s new TDS Mk.V. This consists of central display 
“drive’’ equipment with associated transistorized viewing units. 

The “drive” equipment displayed is in electronic cabinets which 
operate in conjunction with duplicate liquid cooling units and an 
associated heat exchanger. The cabinets contain the printed cir- 
cuit and transistor boards, which are housed in open cold plates 
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surrounded by heater blankets to maintain temperature stability. 

Such complete methods of environmental control are neither 
possible nor so necessary in the case of airborne equipment— in 
which the introduction of transistors has improved overall reli- 
ability, but has introduced new problems in designing equipment 
to make the best use of these solid-state devices. With transistors 
there is no serious heat-dissipation problem and entire circuits can 
be isolated from their outside environment. In the MARCONI 
“Sixty Series’’ equipment, for instance, circuit sections are sealed in 
a dry inert gas to protect them from atmospheric changes. 

For Private Aircraft 

The market for radio aids suitable for smaller private aircraft is a 
comparatively small, but obviously growing one on this side of the 
Atlantic, and there are several signs of developing interest. STAN- 
DARD TELEPHONES show a lightweight, low-consumption vHF com- 
munications set (the STR-37) which is fully approved and suitable 
either for executive aircraft use or as standby airline equipment. 

ELuioTt BroTHers show similar equipment based on a French 
design ; this will be available in production form next year. SMITHS 
are showing the Motorola equipment as part of the mock-up of the 
instrument panel for the Beagle 206. Exco are showing new light- 
weight (45 Ib.) weather radar equipment, with a smaller scanner, 
suitable for executive aircraft. 

There appear to be two broad requirements for private aircraft 
radio—one for local and non-airway use, which need not be 
approved and may be iow in first cost, and another, for use in con- 
trolled zones and airways, which must be fully approved Class I 
equipment and which necessarily has a fairly high first cost in 
private-owner terms. 

Full-scale working exhibits leading towards A.T.C. improvement 
and automation are to be found in two of the outside displays. 
Equally important non-working exhibits in this field are those of 
Marconi and Cossor. 

The active radar park demonstrations are those of the M. o. A’s 
Air Traffic Control Experimenta! Unit and of E_uiottr BROTHERS. 


Ree MARCONI | 
ne en ws es on ia 
oe A RPL COUTTS feo OF MCR 


The new Marconi unit (left) 
with a 12-in. tube on which 
raw radar and synthetic 
displays can be combined. 
On the right is the tabular 
display equipment. 


A corner of the Ministry of 

Aviation’s demonstration 

of the work of the Air 

Traffic Control Experi- 

mental Unit on the out- 
side radar site. 


Demonstration of environment stabilisation of radar and data- 

handling equipment by Decca Radar. In the lower of the two main 

cabinets is the power and cooling equipment for the maintenance 
of stable conditions in the electronics cabinet above. 


The A.T.C.E.U. demonstration shows the way in which air traffic 
control problems are simulated. The special demonstration by 
Elliott Brothers shows how a standard general-purpose 803 digital 
computor can be programmed to complete a wide range of func- 
tions; in the A.T.C. field these functions cover traffic control pro- 
cedures, including the filing of flight plans and the simulation of 
aircraft movement with a PPI display. Also shown is a VERDAN air- 
borne digital computor which has approximately the same work 
capacity as the 803 yet which occupies less than 14 cu. ft. and weighs 
only 82 Ib. 

In the indoor display MARCONI are showing an example of their 
radar display unit (SD 1015) which is probably the first production 
unit capable of displaying raw and synthetically produced inform- 
ation on one 12-in. ppi tube. Despite its physical compactness it 
incorporates character-reading facilities. Nearby is the tabular 
display unit (SD 1016) which forms a section of the complete 
tabular display equipment which is designed for use in data pro- 
cessing systems whether the information is derived from a digital 
computor or processor. 

An active exhibit on the Marconi stand, and seen for the first 
time, demonstrates the operation of an experimental solid state 
diode parametric amplifier and mixer which gives clearer echoes 
at much longer ranges. In the Farnborough demonstration (work- 
ing from recordings) the responses are effectively compared with the 
same echoes from a low-noise triode. 

The future of radar as an actively controlling rather than as a 
monitoring medium for air traffic control depends on the develop- 
ment and use of secondary surveillance radar. Cossor are showing 
components of their civil system which, in June, successfully com- 
pleted acceptance tests by the M. o. A. at Heathrow. 
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New in the Static Show 


MPONENTS, ground equipment and services for executive 
aircraft and the smaller airline operator are prominent among 
the new exhibits on display. 

SHELL-~Mex AND B.P. are featuring new aviation fuel dispensing 
equipment designed to met the needs of private and executive air- 
craft, including helicopters. The first of these units, comprising a 
pump complete with reel, hose and electrically operated rewind 
mechanism, has been installed at Panshanger Aerodrome. 

A chute-launched parachute flare for light aircraft suitable for 
emergency landing and search and rescue is shown by 
ScHERMULY Pisto. Rocket Apparatus. The chute of this unit 
measures approximately 2$ in. x 16 in. and the flare, of over 200,000 
candle power and 80 seconds’ duration, is stated to provide good 
wide-area ground illumination from a height of 2,000 ft. 

H.M.L. ENGINEERING are devoting their stand almost entirely 
to the requirements of the smaller airline. Among the company’s 
exhibits are two modified versions of their Mark V mobile test rig 
for inter-flight servicing work which enables all hydraulic controls 
and components to be tested without running the aircraft’s engines. 
An 8-g.p.m. hydraulic component test bench, similar to the com- 
pany’s universal component test bench, incorporating double- 
acting hydraulic facilities, a hydrostatic test rig, and a variable Dc 
voltage system is also featured. 

Light aircraft components in the indoor exhibition include the 
LOCKHEED main and nose landing gear, complete with retraction 
system and flap actuators, for the new Beagle 206. The Lockheed 
hydraulic power pack for this aircraft consists of an electric motor- 
driven miniature pump with self-contained fluid reservoir, accumu- 
lator, command switch and selector valve. 

Radio aids and instrumentation for executive types are featured 
by a number of exhibitors. STANDARD TELEPHONES are displaying 
their new STR-37 fully transistorised VHF transmitter/receiver which 
has 400 switched channels at 50 kc/s spacing in the 116 to 135.95 
Mc/s range. Self-contained, this unit has a matching radio naviga- 
tion system made up of three units providing 1Ls/vor/marker facili- 
ties and instrument drive. 

On the Smrrus AVIATION Division stand there is an instrument 
panel mock-up for the first Beagle B.206 prototype containing 
more than 30 flight, engine, navigation, fuel and airframe instru- 
ments 

Ancillary equipment for the Argosy, VC10, Belfast and Trident 
is prominent on many stands. British OxyGen have the Argosy 
LOX system test rig as the centrepiece of their display to demon- 
strate the company’s new 25-litre liquid oxygen packaged units now 
in production for this aircraft and Transport Command Comets. 
A twin container version of the system is also on order for the 
Belfast. 

The Trident is featured by Sperry, who have a model flight deck 
to draw attention to the 12 or so functional instruments which they 
are producing for this aircraft. CIO installations on the 
NormMacairk stand comprise an electro-pneumatically actuated 
pressure control system, duplicated vapour cycle cooling packs and 
liquid oxygen equipment. A number of SEP.5 multiplex autopilot 
components for the Trident and the Belfast are highlighted in a 
flight control system display on the Smiths Aviation Division stand. 

A new 30 kVA constant frequency generation system employing a 


Sundstrand constant-speed drive and components similar to those 
already proven on B.O.A.C. 707s is shown by the ENGLISH ELECTRIC 
Aircraft Equipment Division. A single channel—consisting of a 
38-h.p. drive with an output speed of 8,000 r.p.m., a 30 kVA brush- 
less generator, combined static control and protection unit, and a 
three phase contactor—weighs 179 Ib. 

Amongst the Rotax exhibits there is a new range of 400-.p.s. 
Static inverters designed specifically to replace rotary inverters and 
their associated control panel. Other new units for use with Rotax 
generation equipment include a static voltage regulator and control, 
and protection units. 

Pessey are exhibiting a 40-k VA generation system similar to that 
being installed in the VC10 and proposed for the B.A.C. One-Eleven. 
This brushless generator system features transistorized control 
equipment employing printed-circuit sub-unit techniques. 

G.E.C. are displaying their new system for controlled aircraft 
cockpit and instrument lighting in which the intensity of illumina- 
tion is continuously varied by a circuit using transistors and silicon- 
controlled rectifiers. 

The new Ferranti Type 100 intermediate-size stable platform 
for airborne navigation systems is also on display. Fully manoeu- 
vrable, it carries three accelerometers and is stabilized by three 
flotation type gyros, to provide short-term inertial navigation 
facilities. 

New plant and technical development employed in the production 
of basic aircraft materials are featured in a number of exhibits. 

British ALUMINIUM’S principal item is a left-hand side panel for 
the cowling of the Rolls-Royce Conway stretch-formed from 6 ft. 
wide 21 s.w.g. 2L72 sheet. A compound contour fabrication, it 
demonstrates the use to which the company’s recently introduced 


British Aluminium are exhibit- 
ing this left-hand cowling 
panel for the Rolls-Royce 
Conway to illustrate the use 
of their new quality 2L72 
sheet for stretch forming 
applications. 


Amongst equipment for the 
VC10 on the Normalair stand 
is this vapour cycle cooling 
pack. The basic component is 
a_ single-stage centrifugal 
compressor driven by an air 
turbine. 
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Rigtte aNy 


A new modified version of the H.M.L. Engineering Mk. 7 mobile 
test rig for inter-flight aircraft servicing work. 


new quality sheet for stretch-forming purposes is being put. 

One of the pioneers of vacuum melting techniques, Jessop- 
SAVILLE are showing how these methods have been applied to 
the production of a wide range of materials, including H.46 and 
H.53 for ferritic gas-turbine disc applications and austenitic-type 
alloys where high creep strength with high proof strength is required. 
The use of stress-relieved aluminium alloy plate for integral aircraft 
construction is demonstrated on the ALCAN INDUSTRIES stand by a 
section of a Blackburn Buccaneer wing assembly built on this 
principle. 

Military developments on show for the first time include the M.L. 
AVIATION assisted-evacuation crew seat. Designed to assist a crew 
member of an aircraft to leave his seat whilst he is fully equipped and 
subjected to g-forces, this unit has an inflatable seat-cushion 
operated by a 1,200-p.s.i. bottle, a tapered back rest and a com- 
bined parachute pack containing chute, personal survival gear and 
emergency oxygen bottle in a single envelope. 

DuNLop are featuring the emergency aircraft runway arrester 
system designed and developed by the R.A.E. Naval Air Depart- 
ment at Bedford in collaboration with the company’s aviation divi- 
sion. Illustrated by photographs and diagrams, the system com- 
prises a cable, stretched across the runway, attached at either end to 
a nylon webbing band wound round a horizontally-mounted drum 
of an energy-absorbing installation incorporating a Dunlop multi- 
disc friction brake. 
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Standard Telephones are exhibiting this new wide aperture radio 
direction finder based on the Doppler principle. It is intended 
for civil aviation use on secondary airfields. 


New techniques in the ground radar field can be seen on both the 
Decca Radar and Marconi stands. 

Decca are featuring a fully transistorized radar display and data 
handling system which provides a new level of reliability through 
the application of environment stabilisation. This technique uses an 
integral liquid cooling system to maintain all circuits at a constant 
temperature. 

Marconi exhibits include a tabular display unit which receives 
digital information from a computer and converts this directly into 
characters on the face of a cathode-ray tube. 


Rockets and Missiles on View 


LUE STREAK, towering high over the Missile Park, 80 ft. 
tall and 10 ft. in diameter, serves as a signpost on the hill in 
front of the Exhibition Hall. It emphasises the importance of the 
Western German agre:ment to join the European Space-Launcher 
Organisation. 

The pe HAVILLAND Blue Streak exhibit though not representing 
“launchable hardware”—being a factory mock-up used for deter- 
mining pipe-runs and solving installational problems generally— 
nevertheless gives a realistic idea of the project. A mirror, inclined 
beneath the propulsion bay, shows features of the engine installa- 
tion, including the combustion-chamber actuators and “‘black box” 
equipment. The combustion chambers are shown in mock-up form, 
but nearby a Rolls-Royce RZ.2 Mk. II engine is available for 
inspection. 

The actual booster will have two Rolls-Royce engines producing 
a combined thrust of 300,000 Ib., and gimbal-mounted to control 
the vehicle in pitch, yaw and roll. Immediately above the propulsion 
bay are tanks with separate storage for 26 tons of kerosene and 
60 tons of liquid oxygen. 

When originally conceived as a ballistic missile, the vehicle was 
to have a warhead separated from the tanks by a bay housing the 
inertial guidance equipment. This section is now replaced by a sep- 
aration bay to which it is proposed to attach the French second 
stage of the satellite launcher; this is shown on the Blue Streak 
exhibit. In practice, it would be provided with spring-loaded doors 
serving as vents for second-stage efflux at separation. 

Two models of the complete three-stage launcher are to be found 
in the Exhibition Hall, one by the Ministry oF AVIATION and the 
other by HAwxer SippeLey. These depict the Blue Streak with a 
French second-stage, and a third stage based on a design by the 
R.A.E. in order to obtain realistic performance assessments. The 
actual configuration of the top stage will depend on decisions 


The English Electric Blue Water SSM as it appears on the British 
Aircraft Corporation stand. 


reached at a further meeting of the projected European Space 
Launcher Organisation—probably in London next month—with 
Germany and other European nations represented. 

Elsewhere in this issue (p. 321) will be found a cutaway drawing 
of the Blue Streak complete with upper staging. According to pro- 
visional calculations made at the R.A.E., the vehicle could place a 
satellite of 2,200 Ib. in a polar orbit at 300 miles or 500 Ib. at 5,000 
miles. Corresponding payloads for elliptical r orbits, with 
perigee heights of 300 miles and apogee heights of 7,000 and 100,000 
miles, are respectively 940 Ib. and 320 Ib. 

By using liquid hydrogen and liquid oxygen in the top stage 
instead of kerosene/LOX, payloads of 3,400 Ib. and 1,400 Ib. would 
be attainable for the 300 and 5,000-mile circular polar orbits. 

Two examples of payloads for the three-stage launcher are illus- 
trated on the MINISTRY OF AVIATION stand. One depicts a design 
for a communication satellite, providing hundreds of telephone 
channels as well as TV relays. It comprises a cylindrical centre- 
body with cruciform blades containing solar cells in order to power 
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instrumentation and trans-receiver equipment in end pods. The 
complete satellite would be sprung open when it arrives in orbit. 

The second picture shows a model of a 1,500-Ib. astronomical 
satellite which would embody a 16-in. UV-telescope for examina- 
tion of stellar characteristics. The spectrum details would be 
relayed to the ground. A polar orbit at an altitude of more than 
300 miles is envisaged for this application with 5,000-mile orbits 
for communications purposes. 

Bristo. Sippecey are showing for the first time the later mark 
of Gamma rocket engine which has been under development for 
the Black Knight for some time. This is the Gamma Mk. 301, 
which supersedes the original four-chamber Gamma Mk. 201 hav- 
ing a sea-level thrust of about 16,000 Ib. 

The new propulsion unit shows considerable change, including 
simplification of the control system, affecting the trunnion mount- 
ings for the swivelling combustion chambers, and new combustion 
chambers which profit from experience gained with Stentor. These 
latter may be presumed to have a sea-level thrust of about 6,000 Ib., 
or some 24,000 Ib. for the total unit. 

In the original R.A.E. study proposals for an all-British Blue 
Streak satellite launcher, the Gamma Mk. 301 engine was to have 
propelled an enlarged diameter (4 ft. 6 in.) version of Black Knight 
as the second stage. 

Another new rocket engine from Bristol Siddeley is the tiny 
RP37 boost unit, which has a (controllable) thrust up to 170 Ib. 
Running on kerosene and hydrogen peroxide, it will boost the 
ceiling of the Jindivik target drone to 65,000 ft. 

De HAVILLAND are exhibiting their latest rocket development, 
Spartan I, a packaged liquid propellent engine. This is described 
as one of a series of rocket units which combine the more import- 
ant advantages of both liquid and solid propellents. It has been 
developed under a licence agreement with the Thiokol Chemical 
Corporation. 

Nitric acid serves as oxidant with an amine fuel, the propellents 
being force-fed into a long cylindrical combustion chamber by 
pressure created by the burning of an 1.C.1.-developed solid cart- 
ridge. The unit would appear to have a thrust of some 6,000 Ib. if 
run for about five seconds. 

Advantages claimed for the system over an equivalent “‘solid”’ 
are that it is much less sensitive to ambient temperature; if it is 
too cold, solid propellents tend to crack, and if too warm they melt. 
Also, whereas solid units will often crack when dropped, a liquid 
unit of this kind given the same treatment will usually suffer no 
internal damage. 

Blue Water, the 25-ft. tactical missile of some 75-mile range, is 
also shown for the first time at Farnborough. The Royal Artillery 
put on a special tarmac display. On the stand of the BrrrisH Air- 


First picture of the “up-rated’’ Bristol Siddeley Gamma Mk. 301 

rocket engine to be used in Black Knight. Designed for hyper- 

sonic research in the upper atmosphere, this three-stage Jaguar 

vehicle has been jointly developed by W.R.E. in Australia and the 
R.A.E. 


CRAFT CORPORATION is a round which will be actually test-fired as 
part of the development programme. Telemetry equipment is in- 
stalled in the warhead section and, for purposes of exhibition, a 
dummy rocket motor is fitted. 

This missile was developed to the same NATO specification as 
the American Sergeant SSM, as a replacement for the Corporal. 
Apart from the demonstrated effectiveness of the weapon itself, 
handling and launching have been reduced to the least possible 
number of operations. 

The launcher-transporter carries the missile, while the ground 
computer, on a }-ton Land-Rover, feeds in all flight information. 
The circuits are “‘auto-checking,”” with considerable benefit to 
operator training, and there is no complicated pre-launch moni- 
toring and sequence of operations. These features have won fav- 
ourable comment even in America, and it seems no idle claim that 
“Blue Water has a response equal to that of a gun.” 

In the Missile Park, a joint exhibit by the WEAPONS RESEARCH 
ESTABLISHMENT, AUSTRALIAN MINISTRY OF SupPPLy, and R.A.E., 
Farnborough, shows the appearance of the three-stage Jaguar 
hypersonic research vehicle. Based on an R.P.E. Raven rocket 
engine as used in Skylark, the vehicle has upper stages developed 
in Australia by W.R.E. Its primary function is the investigation of 
basic aerodynamic problems at speeds up to two miles/sec. The 
first stage boosts the vehicle up to an altitude of about 80,000 ft. 
When a near-horizontal flight path has been attained, the second 
stage is fired by radio command from the ground; the third stage 
fires automatically upon burn-out of the second stage. 

Brisro. AgRroset are showing their 81-Ib., 7.5-ft. long meteoro- 
logical rocket which has been designed for the Meteorological 
Office to carry 10 Ib. payloads up to 200,000 ft. Examples are now 
being test-fired with dummy payloads. The rocket’s small disper- 
sion should make it attractive for export to other countries which 
do not possess range facilities. 

A high-speed launch system has been devised which consists 
basically of a 32-ft. long tube. This can be hinged to the chassis of 
an ordinary lorry and raised to the near-vertical firing position by 
means of a hydraulic strut. 

A small Irvin parachute pack is capable of lowering 5 |b. of 
instruments at a speed slow enough in the upper air to permit wind 
measurements to be made. 

The manufacture of rocket motor cases by the wrap-welding of 
steel strip has been brought to a high art by Brisrot Arroser and 
one of their largest rocket motor cases can be examined on the 
R.P.E. stand in the Outside Equipment Exhibition. The motor 
has a diameter of 36 in. and produces a thrust of 40,000 ib. for 
50 sec. According to R.P.E., “‘motors of this size are being used 
for the study of problems associated with the development of large 
motors for ballistic missiles or space applications at the Establish- 
ment.” 


The “mock-up” of the de Havilland Blue Streak towers above the 
Missile Park, necessitating a red light on top as a warning to air- 
craft. 
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About the Show . . . 


AIRCRAFT 
DISPLAYED 


Notes on all the full-scale 


and model aircraft exhibits 


Armstrong Whitworth Argosy C.Mk.!I 
(four Rolls-Royce Dart RDa.& Mk. 101) 
A production AW660, XN817, is participat- 
ing in the flying display This is the R.A.I 
model with 2.680-e.h.p. Darts, nose radar 
and higher gross weight The first AW660 
flew on Mar. 6, 1960, and eight have now 
flown The Hawker Siddel indoor stand 
features the civil Argosy. and underlines the 
12.2-hours-a-day utilization being achieved 
by the seven Riddle Argosy 101s. Details 
are available at Farnborough of the forth 
coming Argosy 200 with a box-spar wing, to 
fly in 1963 Rolamat mechanized loading 
equipment, specified for the three B.E.A 
Argosy 102s, is shown in the outside equip- 
ment park 


Auster AOP.9 (one Blackburn Bom 
bardier 203) The are standard Army Au 
Corps aircraft are used by the six Army 
parachut'sts for their display of precision 


Avro Lincoln (four Rolls-Royce Merlin 
68). The Napier test-bed for de-icing research 
with a Paloust generato n a Ventral 
fairing and a Buccaneer test section mounted 
imidships 


Avro 698 Vulcan B.2. In the flying dis 
play IS B Stol Siddeley est-bed Vulc in 


powered by two 17.000-Ib.s Olympus 201s 
ind two 20.000-lb. Olympus 301: it’ first 
flew with thes ngines on May 19. 1961 
Th f complet installation of four 
Olympus 301s in Vulcan is now in hand 
by Avros On_ the ndoor stand, models 
show ho I Vulcan will carry two Sky 


bolts. on pylon fairings beneath each wing 
r \ Vulcan is cur 
rently at Edwards A.F.B. for compaubility 
hecks on th Skvbolt mstallation 

r Command 


squadrons are participating in the contrail 


BS. wm cd TG em 


DELTA DEBUT.—The Handley Page H.P. 115 research aircraft shows off the extremely 
narrow delta planform of its wing. 


Avro 748 (two Rolls-Royce Dart 514). The 
first production 748, G-ARMYV is exhibited 


having first flown on Aug. 30. It is in 
Skyways’ colours and will start route proving 
rials | I Yetails are given of 
he ran nis which now ym 
prises. th 1 (RDa.6 engines) 
id Series 2 engines): the long 
fuselage 748E with RDa7s. and a Super | 
with RDa.10s Higher gross weights and 
n ised pavloads are announced inging 


from 10,586 Ib. payload for the Series 


14.000 Ib. for the Super f The Avro 748 


fit flew on Jne. 24, 1960 and made its first 
Farnborough appearance last vear 

BAC One-Eleven (two Rolls-Royce Spey 
15-14) \ full-scale mock-up of a fuselag 


section of the One-Eleven is on the B.A.( 
nd The One-Eleven is new to Farn- 


A model of the Avro 

Vulcan B.2 with pylon- 

mounted Skybolt 
missiles in place 


vorough (last year, the smaller BAC-107 
was featured). A “* customer mock-up” has 
been built at Weybridge and an engineering 
mock-up at Luton and Hurn. Five aircraft 
are to be used in the flight test programme 
due to begin in the second quarter of 1963 
Beagle A.61 Terrier (one de Havilland 
Gipsy Major 10 Mk.1-1), This Beagle variant 
rv the work begun by Auster to 

conve x-Army AOP.6s for glider-towing 
ind club use—examples appeared at the last 
arnborough as Auster 6As The demon- 
strauon Terrier, G-ARRN, is furnished as 
ndard three-seater, with long exhaust 

pipe and silencer, soundproofed cabin, metal 


conun 


1irscre nd spinner, and stall warning horn. 
I vailable as extras include spats, strut 
fairings, blind-flying instruments, starter and 
generato The standard price is £1,995, 


The prototype Beagle- 
Auster Airedale is now 
powered by a Rolls- 
Royce Continental 
engine; the clean 
lines of the nose re- 
main unaltered. 


Beagle A.109 Airedale (one Rolls-Royce 


Continental O-300) The first of four 
Airedales now flying—originally flown on 
Ap 16 this year—G-ARKE has_ been 
re-engined by Marshall's with a 175-b.h.p. 
Continental O-300 The first flight with 
thi ngine was on Aug. 18 at Cambridge. 
Detai given on the Auster stand of the 
Lycoming Airedale. an example of which, 
G-ARNP, is in the static park, and the 
fuse of G-ARNS is on the stand. 


Beagle AOP.11 (one Rolls-Royce Contin- 
ental 10-470). An Army Auster AOP.9 with 


a 26 h.p. 10-470 flat-six engine, wheel 
spats and strut fairings, XP254 first flew on 
Aug. 18. It is al present a private venture, 
and may be regarded as the start of a new 
line of development to give STOL capability, 
plus a ipid cruise performance, to the 
basic Mk.9 airframe. The example shown 
has the ndard Army flare rack, loaded 


with four 20-Ib. practice bombs, beneath the 
centre fuselage 

Beagle B.206X (two Rolls-Royce Contin- 
ental 10-470-A). One of the two brand- 
new Farnborough exhibits” this _ year, 
G-ARRM has been given an attractive 
bronze and white finish. It first flew on 
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The production-type Folland Gnat trainer with its longer 
nose; this aircraft is to be handed over to the C.F.S. after 


the show. 


About the Show . . . 


Aug. 1S and had completed about 20 hours 
up to the time of its arrival at Farnborough. 
lt has completed a brief programme of 
cross-wind landings up to 15 knots and 
90 icross the runway, has flown asym- 
metrically and has been rolled on numerous 
occasions 


Beagle-Miles M.117 (one Rolls-Royce 
Continental O.200A). In effect a_ single- 
engined version of the M.218, this project 
is shown as a model on the Beagle stand. 
Target first flight date is early next summer. 
Versions have been illustrated with both 
fixed and retractable undercarriages; the 
initial type is likely to have the former, 
ind to have a_  100-b.h.p. Rolls-Royce 
Continental engine. 

Beagle-Miles M.218 (iwo Rolls-Royce 
Continental O-200A) A furnished cabin 
mock-up of this roomy four-seat light twin 
project is the central feature of the Beagle 


stand Successor to the Gemini, with a 
retractable mnosewheel undercarriage, the 
M.218 is to fly mext year The mock-up 
features a central panel of  blind-flying 


instruments with radio installation to port, 
in contrast to the established layout. 


Blackburn Beverley C.1) (four Bristol 
Siddeley Centaurus). Four of these tactical 
transports land at Farnborough during the 
R.A.F. display to disgorge over 200 troops, 
three Land Rovers and two Ferrets with 
their crews A fifth is used by the six 
instructors from No. | Parachute Training 
School for their free-fall demonstration 


Blackburn B.103 Buccaneer S.1 (two de 
Havilland Gyron Junior 101). In tts new 
ill-white anti-flash finish, XK 534 is the 18th 
(and latest to fly) of the pre-production batch 
of 20 Buccaneers, and incorporates produc- 
tion standard features The first of the 
batch flew on Apr. ¥), 1958 and No. 700Z 
Flight is now conducting intensive flying 
trials at Lossiemouth 


Bristol 188 (two de Havilland Gyron 
Junior DGJ.10). In the absence of the first 
full-scale 188 (XF923). which was rolled 
out for engine runs last April and expected 
to fly in mid-Octob models are again 
displaved on the B.A.C. stand Additional 
exhibits show the intake in detail, and 
examples of the puddle-welded structure. 

de Havilland D.H. 106 Comet 4C (four 
Rolls-Royce Avon 525B). Shown in Middle 
East Airlines’ colours, this Comet. G-AROV 
yleted by de Havilland 


igainst possible future sales 


de Havilland D.H.104 Dove 8 (iwo de 


is one of several comy 


Havilland Gipsy Queen 70 Mk.3) A 
company demonstration model of the execu 
tive type. G-ARDH, preserves unbroken the 
16-vear sequence of Dove appearances al 


S. B.A displays 
de Havilland D.H.110 Sea Vixen F.A.W.1 


(two Rolls-Royce Avon 208) Iwo Sea 
Vixens from No. 899 Squadron demonstrate 


buddy flight refuelling Ten from No. 290 
Squadron on H.MS Hermes fly-past 
and one of these demonstrates the LABS 
manceuvre 

de Havilland D.H.121 Trident (three Rolls- 
Royce Spey 505-5 10). Models and inform- 
ition on the Trident are on the Hawker 
Siddeley stand. Meanwhile, the first of 24 
for B.E.A. (G-ARPA), rolled-out at Hatfield 
on Aug. 4, has completed preliminary engine 
runs with ground-running Speys in_ the 
centre and one side nacelle, and is soon to 
have flight engines fitted for flight trials to 
begin during the forthcoming winter. 


de Havilland D.H.125 (iwo Bristol 
Siddeley Viper 20). Models of this twin-jet 
executive, announced early this year, are a 
new feature on the Hawker Siddeley stand. 


English Electric P.1B Lightning F.1 (two 
Rolls-Royce Avon 210). Nine standard pro- 
duction Lightning Is of No. 74 Squadron 
fly from the Farnborough runway for their 
daily acrobatic demonstration This Mark 
is now out of production, having been fol- 
lowed by the F.2 (first flown Jly. 11) with 
the OR.946 integrated flight instrument 
system and provision for later Avon marks. 


English Electric P.11 Lightning T.4 (two 
Rolls-Royce Avon 210) A production 


model of the Lightning trainer. XM.974, out- 


Photographs copyright * The Aeroplane and Astronautics” 
Reheat tail pipes of the Gyron Juniors 
in the Javelin test-bed aircraft; these 
engines are the supersonic versions 

for the Bristol 188 
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Maritime Central Airways’ Dart Herald is to be seen with a 


nose radome. 


wardly similar to the second prototype 
shown last year. The 7.4 first flew on 
May 6, 1959 and about a dozen have now 
been delivered. 

Fairey Gannet AEW.3 (one Bristo! 
Siddeley Double Mamba _ 102) Four of 
these early warning aircraft from No. 849 
Squadron fly from H.M.S. * Hermes” each 
day as part of the Royal Navy demonstra- 
tion. 


Flight Refuelling Meteor 0.16 (two Rolls 
Royce Derwent 8). This is the target drone 
conversion of the Meteor F.8; WHS0S is 
shown in the static park with Perspex panels 
to reveal the electronics for remote contro! 
Modifications include a 30-inch extension 
of the nose, and jettisonable camera nacelles 
at the wing tips. 


Folland FO.144 Gnat T.1 (one Bristol! 
Siddeley Orpheus 101). Two of the 14 pre- 
production Gnats, XM693 and XM698 
shown for the first time with the new 
62-gallon flush-fitting underwing tanks. The 
two-seat Gnat first flew on Aug. 3, 1959 
and XM698 (the second to production 
standards, with TACAN, interim O.R.946 
instrument layout, ac electrics, 1-ft. increase 
in nose length, and about 500 Ib. addition 
fuel) is just about to be delivered to C.F.S 
for training evaluation. The carlier aircraft 
repainted in high-gloss white, has been under 
going preliminary spinning trials (six turns 
each way): and flutter excitation, using th 
R.A.E. rocket “ bonkers.” has also been 
explored. Thirteen of the 14 pre-production 
Gnat trainers are now flying. and with th 
new slipper tanks, Mach 1.17 has been 
achieved in a dive. The range of tailplane 
movement has been extended with the 
undercarriage down for additional longitu- 
dinal control at low speeds. 


Gloster Javelin (two de Havilland Gyron 
Junior DGJ.10). Flight development of the 
supersonic, afterburning PS.50 version of the 
Gyron Junior has been under way in this 
converted Javelin 1, XASS2, since Jan. 31 
The engines are to power the Bristol 188 on 
its first flight in the near future 


Handley Page H.P.80 Victor B.2 (four 
Rolls-Royce Conway R.Co.11). A produc- 
tion example of the second mark of Victor 
XL164. Trials with a Blue Steel stand-off 
bomb semi-submerged in the fuselage of a 
Victor 2 are under way at Boscombe Down 
Victor Is (Bristol Siddeley Sapphires) from 
Bomber Command take part in the daily 
contrail fly-past over Farnborough 


Handley Page H.P.1IS) (one Bristol 
Siddeley Viper ASV.9). First flown on 
Aug. 17, XP841 is one of the two com 
pletely new exhibits this year. Worthy of 
study are its control arrangements, with 
elevons on the narrow-delta wing: the 
camera pod on the fin, and the sturdy under- 
carriage. 

Handley Page H.P.R.7 Herald 200 (two 
Rolls-Royce Dart 527). G-ARTC is a pro 
totype model Herald 200, in Maritim 
Central Airways’ markings. The indoor stand 

(Continued on page 313) 
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if 
voa 
Airliners, transports, trainers, bombers, fighters, 
missiles, space probes—in service all over the world... 
..-- AND BRISTOL SIDDELEY 
BRISTOL SIDDELEY Orpheus turbojet powers... GAF Fairey Jindivik target drone 
AERO-ENGINE APPLICATIONS a ~ “ - na fe ter Poatous tubbanen mite. 
Olympus turbojet powers... Folland Gnat lizht fighter Bristol Britannia airliner 
Avro Vulcan Mks 1 & 2 V-bombers Folland Gnat trainer Bristol Britannia military transport 
BAC TSR 2 tactical/strike air Fuji TIF 2 trainer 
Hindustan HF 24 fighter Thor ramjet powers... 
{ Pegasus turbofan powers... . Bristol) Ferranti Bloodhound guided missile 
Hawker P 1127 VTOL strike aircraf 
Fokker/Republic VTOL fighter btn esr Ser <9 Gamma rocket engine powers... 
l m ivilland D 25 executive transport Saunders-Roe Black Knight space probe 
Sapphire turbojet powers... Pia Douglas 808 executive transport _ , 
Gloster Javelin all-weather fighter Huntir fet Pr st trainer Stentor rocket engine powers... 
Handley Pa Vietor Mk 1 V-bomber Mac i MB 326 trainer Avro Blue Steel stand-off bomb 


BRISTOL SIDDELEY ENGINES LIMITED— 
one of the largest producers of motive power units in the world 


CENTRAL OFFICE: MERCURY HOUSE, 195 KNIGHTSBRIDGE, LONDON SW7 
AERO-ENGINE DIVISION: PO BOX 3, FILTON, BRISTOL, ENGLAND. POWER DIVISION: PO BOX 17, COVENTRY. ENGLAND 
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Off to a good start... 


Aircraft can always get off to a good start with the aid of a Murex 
Ground Power Unit. These diesel engine-driven equipments are de- 
signed to supply instant and reliable power for the starting and 
servicing of a wide range of piston, turbo jet and turbo prop aircraft 
and they are used by leading operators and manufacturers throughout 
the world. Special models can be supplied to meet individual require- 
ments, but standard equipments are designed to provide a peak load of 
2,000 amperes for engine starting and a current of 600 amperes con- 
tinuously at 28 volts for servicing and preflight checks. Please write 
for full details. 


GROUND POWER UNITS for aircraft starting and servicing 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS 
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ncludes information on Herald variants 
ncluding itary tactical INSpPE with 
flap-ty pe doors in th inderside of th 
fuselage and Dart RDa.10s. This can carry A model of the military 
oes ed tr 0p . Another mes dhe yt th version of the Handley 
; version wnnounced | st 7 ae ; Page Herald showing its 
Hawker Hunter (one Rolls-Royce Avon upswept tail and under- 
203). The R.A.F.’s participation at Farn side rear loading doors 
z | boro ] nclude he 16 Hunter F.6s of 
34 No Squadron The Blue Diamonds f aphs copyright 
: operating from Dunsfold: and the eight The ne and Astronaut 
3 Hunter FIGA)9s of No. 54 Squadron 
4 Hawker P.1101 Hunter T.66A (one Rolls- 9 
4 Rove Avon 203). Hawker’s demonstrator I vear is a model of the Skyvan II Westland P.531 Scout (one Blackburn 
q G-APUX. makes its third Farnborough projected for military use with Blackburn Nimbus). This is a pre-production model. 
ae appearance Astazou turboprops This variant has a XP16S. for the Army Air Corps, on which 
q Hawker P.1127 (one Bristol Siddeley 53 gross weight of 11,500 Ib. and carries a the recently installed hydraulic power con- 
: iblvy absent from th oul 4.5 lb p vload_ for 370 naut miles il trols e being developed, These have 
> P.1127 is represented 140-180 Knots : resulied in a great improvement in stability 
3 Hawker Siddeley and Supermarine 544 Scimitar F.1 (two Rolls ind general handling, and the stick forces 
, nds Since the first Roy« Avon 202). The Royal Navy uses in manual reversion remain low. Maximum 
n its flight trials on 16 Scimitars for its flying demonstration out-of-trim load in manual is only about 
s heen joined bv the with No. 8& Squadron flying from Farn 1? It compared with around 4 ib with 
XP836. Both ifr ar borough and No. 804 Squadron from H.M.S power Ihe Scout shown was due to go 
unsfold—by Bill Bedford Hermes to the Blackburn company later in the week 
er n i programme Vickers VC10 (four Rolls-Royce Conway) for the continuation of engine development. 
. ) 9 with » full transition Models and information on the B A.C st ind Westland Skeeter AOP 12 (one de 
from th to the horizontal flight show the two VCIO variants now under ppc M 140). Eigt * shone 
nod development—the 299,000-Ib, basic VC10 Havilland Gipsy Major ight of these 
light helicopters, production of which ended 
ome time ago, are used by the Army Atr 
Corps for their display. The Turmo-Skeeter 
test-bed, XM563, is also being shown. 
Sy Westland Whirlwind Series 3 (one de 
Havilland Gnome H.1000). This designation 
distinguishes the Gnome-powered Whirlwind 
Nn civ ruise: the company demonstrator 
(5-APDY,. has been converted from Leonides 


An interesting develop- 
i ment to be seen on the 
Short stand is this 
model of an Astazou- 
powered Short Skyvan 


Major power For the R.A.F., the Whirl- 
1d HAR.10 with Gnome 101 is in produc- 
ion at Yeovil, and the Weston factory ts 
converting older Whirlwinds to have the new 
engil Whirlwind HAR.2s (P. & W. R-1340 
ne) from No, 225 Squadron are used 


in the R.A.F.’s display The civil Gnome- 
Whirlwind is furnished as an eight-passenger 
execuliy ype, but is also equipped with a 


winch and bomb slip. The latter is being 
used to hoist a Citroen 2CV light truck 


during the display. 

Hunting P.84 Jet Provost T. (RCo 42 1 engines) and the 327.000-lb, Super Westland WB.S Wessex (one Napier 
Siddeley Viper 201). The 7 VC10 (RCo 423 engines). The basic VCIO Gazelle 161). The Wessex exhibit is. once 
production model with the 2 now offered at a gross weight of 310,000 |b igair 1 production HAS.1, XM300 with 

irk in The initial cabin pressure test on the first full auto stabilization, control and electronic 
per 102) fuselage at 9 p.s.i. was made on Aug, 19 equipment for the Royal Navy = anti- 
the flying display, four Westland 192 Belvedere HC.1 (two Napier submarine rdle. The first squadron, No 
Jet 102) are used by the Gazelle 101) A production example from 815. commissioned with this type on Jly. 4, 
C.F.S. aerobatic team the Weston production line, XG459 is to 1961 In due course the uprated Gazelle 

Scottish Aviation Twin Pioneer CC.Mk.2 the latest standard with powered controls NGa.9 will be introduced in the Wessex 

(two Alvis Leonides 138). A late production ind compound anhedral on the tailplane HAS.3 The Wessex flown has a ventral 


model for the R.A.F., XP294. This Mk, has In the R.A.F, display are Belvederes from attachment point for load towing, and ts 


smal] structural differences with forgings and the trials unit at Odiham The first Bel demonstrating its capability” of pulling 
castings in place of some fabricated sheet vedere flew on Jly, 5, 1958. vehicles weighing nearly 50 tons, It is also 
metal and machined parts. From No. 230 Westland Rotodyne (two Napier Eland) fitted with a pick-up point for fully con- 
Squadron, Twin Pioneer CC.Mk.1s take part For the fourth year, the original prototype trolled hover from the ground. The indoor 
in the tactical transport demonstration by XES521,. now known as the Rotodyne Y, is display refers to the Wessex 2, an rmy 
No, 38 Group demonstrated Models of the developed variant with the Coupled Gnome engine. 
Scottish Aviation Pioneer CC.Mk.1 Rotodyne Z on the Westland stand, in The prototype, with H1000 engines, is to 
(one Alvis Leonides 503/7). No. 230 Squad- B.E.A. and B.U.A. colours, show the larger fly soon, and H1200 engines will be avail- 
ron at Odiham supplies aircraft of this type tapered wing and bigger fuselage, and the able for production models next year. 
‘ for No. 38 Group's tactical transport demon- revised nacelle contours for the Tyne engines. Further Wessex versions with the coupled 
stration Gross weight of the production version is engine are under development for other 
now 60.000 Ib. roles 


Short SC.1 (five Rolls-Royce RB.108) 
This is the first SC.1 XG900, which 
appeared at Farnborough last year to give 


, the first full public demonstration of a 
transition 
- Short SC.5 Belfast (four Rolls-Royce 


Tyne RTy.12). Impressively demonstrating 
the size of this aircraft is an 11-ft. long 
section of the 17.5 ft.-diameter fuselage in 


the outside site. The upper deck is fully A dominant exhibit in 
! furnished and the lower deck has palletized the outside equipment 
freight. This section represents the SC.5/31 park is this section of 
f civil version, designed primarily for the the Short Belfast, show- 
a” North Atlantic, with a 100,000-Ib. payload ing typical passenger and 
Scale models of this variant are on Short’s freight accommodat 
indoor stand, with a model of a fully _* aeeiieie 
automatic freight terminal, and a 1/24th 


scale model of the military Belfast, the 
SC.5/10, cut away to show typical loads 

Short SC.7 Skyvan (two Rolls-Royce 
Continental GTS 10-520). A model of this 
9.300 Ib. light freighter presages its appear 
ance in the flying display next year New 
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Photographs by A. E. Long, 
copyright ** The Aeroplane and Astronaut 
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Kone 


Led by Sqn. Ldr. Brian Mercer, ‘‘ The Blue Diamonds” of No. 
92 Squadron are presenting their Farnborough show with 
fourteen Hunter F.6s and two Hunter T.7s. Their display 
‘shapes "’ include the diamond “T’’ (above), the diamond 
sixteen (top left), and the three-formation split loop (left). 
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Powerplants on Show 


Astazou (Blackburn Engines. Ltd.). This 
highly successful Turboméca turboprop ts 
shown by Blackburn for the first time 
indicating the company’s intention to pro- 
duce it in this country in due course. For 
a weight of 271 Ib.. the Astazou develops 
594 e.h.p. at sea level and 400 e.h.p. at 400 
m.p.h. at 20,000 ft. A possible application ts 
in the Short Skyvan 2, 

Avon 524 (Rolls-Royce, Ltd.). This civil 
RA.29 from a B.O.A.C. Comet 4 has run 
for 3.184 hr, since last overhaul, and is one 
of the first engines in the current trials to 
achieve a 3,200-hr, overhaul period 

R-R Continental (Rolls-Royce Ltd.). 
Examples are shown of the three engines in 
the Continental range which it is intended 
should be built in Britain These are the 
100-b.h.p. O-200A, the 145-b.h.p 0-300€ 
and the 310-b.h.p. GIO-470A, the _last- 
mentioned being the engine intended for the 
production model of the Beagle B.206 
Information is presented on four other 
Continental engines, the 95-b.h.p, C-90, the 
175-b.h.p. GO-300E, the 240-b.h.p. O-470A 
ind the 260-b.h.p, 10-470D 

Conway RCo42 (Rolls-Royce, Ltd). 
An engineering mock-up of the latest civil 
Conway variant, which was first run last 
March Specified for the VC10 the 
RCo.42 | is now rated at 20,370 Ib.s.t, mini- 
mum for take-off; the RCo.42.3 for the 
Super VC10O is rated at 21.825 Ib The 
RCo.42 ts distinguished by a completely new 
low-pressure compressor and turbine system 

Dart 510 (Rolls-Royce. Lid.). A_ stan- 
dard RDa.7 is shown as extracted from a 
B.E.A. Viscount 802, with 2.983 hr. since 
last overhaul 

Eland 504A (Napicr Aero-Engines, Lid.) 
An “ exploded exhibit of the standard 
Eland powerplant for the Canadair 540 and 
Convairliner conversions 

Gamma 1 (Bristol Siddeley Engines. 
Ltd.). A new version of the rocket engine 
which in its Gamma 201 version has powered 
the 10 (100 successful) launchings of the 
Black Knight re-entry research vehicle. The 
combustion chambers have been modified to 
incorporate improvements derived from 
experience with the company’s Stentor 
rocket The changes lead to a longer rated 
life and simpler pre-flight preparations. 

Gazelle 501 (Napier Aecro-Engines, Ltd.) 
This designation refers to the civil variant 
of the Gazelle 101 which powers the 
Belvedere. At NGa.2 rating of 1,465 s.h.p.. 
it is mounted in the vertical position. It is 
shown on the Napier stand as a complete 
engine change unit. 


Gazelle 512 (Napier Aero-Engines, Ltd.) 
Shown for the first time is this civil heli- 
copter powerplant designed for installation 
in any position from horizontal to vertical, 
with an axial] intake and no reduction gear- 
ing. This engine has a maximum contingency 
(24-min.) rating of 1,750 s.h.p.. an inter- 
mediate (\-hr.) rating of 1,575 s.h.p. and a 
maximum continuous rating of 1.330 s.h.p. 
The F.A.A, take-off (S-min.) and en route 
failure (30-min.) rating is 1,640 s.h.p. Pro- 
jected developments of this engine are the 
Gazelle 513 and 514, with max, contingency 
ratings of 1.925 s.h.p. and 2.000 s.h.p. respec- 
tively, The F.A.A,. take-off ratings of these 
two variants will be 1.825 s.h.p. and 1.890 
s.h.p. 

Gnome 101 (de Havilland Engine Co., 
Ltd.). This is a standard Gnome H.1000 of 
the type in production for the Whirlwind 
HAR Mk, 10. The rated power ts 1.050 
s.h.p. and the full M.o.A,. type approval was 
obtained in May. Flight trials in a Whirl- 
wind began in the middle of 1959, and the 
first production Whirlwind 10 flew earlier 
this year The 1,250-s.h.p. Gnome H.1200 
has completed a 25-hour Special Category 
flight approval test and after flights in a 
Vertol 107 in the U.S. later this year will 
go into production for the Swedish Vertols 
and Agusta-Bell 204Bs 

Gnome H.1200 (de Havilland Engine Co., 
Ltd.). In its coupled form, comprising two 
Gnome H.1200s driving a_ single shaft 
through a common gearbox, this is the engine 
for the Westland Wessex 2, soon to fly. 
Initial flying trials will be with a Coupled 
Gnome H.1000, which was installed in a 
modified Wessex at Yeovil a few weeks ago. 

Gnome P.1000 (de Havilland Engine Co., 
Ltd.). This turboprop version of the Gnome 
first ran last year and has completed 25 hr 
It delivers 1,000 s.h.p. plus 144 Ib. residual 
thrust 

Gyron Junior 101 (de Havilland Engine 
Co., Ltd.). An interim production engine at 
the DGJ.2 rating of 7,100 tb.s.t. plus the sub- 
stantial percentage of bleed air needed for 
flaps and leading-edge blowing in the 
Buccaneer, 

Leonides 531 (Alvis. Lid.). A sectioned 
example of the standard Leonides as used 
in the Twin Pioneer 

Leonides Series 554 (Alvis. Lid.). The 
long-stroke Leonides in its helicopter version, 
as used in the Bristol Sycamore and, without 
a clutch and fan, the Westland Widgeon. 
Take-off power is 640 b.h.p. The long-stroke 
engine first ran in October, 1957, and was 
type-tested in August, 1958. 


Left, being shown for the first time—the Blackburn Astazou 594-e.h.p. turboprop. 
Right, a new version of the Bristol Siddeley Viper, the ASV. 20, which develops 
3,000 Ib.s.t. 


Leonides Major Series 755 1 (Alvis. Lid.) 
Helicopter version of the 14-cylinder two 
row radial Alvis powerplant Minimum 
take-off power, 755 s.h.p. First ran June 
1955. 


Nimbus (Blackburn Engines, Ltd.) \ 
production turboshaft version of the Nimbus 
for the Westland Scout, It is also available 
as a pure jet, and is to power the SRN.2 
hovercraft, 


Olympus R (Bristol Siddeley Engines 
Ltd.). This exhibit appears to be similar 
to that last year of a BOI.21 with Solar 
reheat. Engines of this type are currently 
the subject of extensive ground testing and 
a further series of flight trials with a reheat 
Olympus will begin later this year, as part 
of the programme to develop the e 
the TSR2,. Current production version is 
the 20,000-Ib.s.t, Olympus 301 


Orpheus 803 (Bristol Siddeley Engines 
Ltd.). A cut-away exhibit of the current pro 
duction Orpheus for the Fiat G-91 his 
version is in production in Italy and 
Germany, while the lower-powered Orpheus 
701 is built in India for the Gnat. 


Pegasus (Bristol Siddeley Engines, Ltd.) 
An exhibition example of the BS.S3 lift 
thrust powerplant, as displayed earlier this 
year in Paris. The BS.53 first ran in August 
1959, and first flew, in the Hawker P.1127 
on Oct, 21, 1960, 


PR.37 (Bristol Siddeley Engines, Lid.) 
One of the completely new engine exhibits 
this year, the PR.37 ts one of the smallest 
rocket engines ever made for a practical 
application, with a maximum thrust of 170 
Ib. and a cruising thrust as low as 50 Ib 
The PR.37 has been designed for the 
Jindivik target to boost the operating alti 
tude by as much as 10,000 ft. The installa 
tion comprises a pod under each wing 
containing the HTP and kerosene propel- 
lents, and a combustion chamber under the 
fuselage. Dry weight is 120 Ib.. and the 
weight of propellents, 325 Ib 


Proteus 705 (Bristol Siddeley Engines 
Ltd.). Exhibited after completion of its full 
run of 2.400 hours in a Britannia 102. Over 
two million flying hours have been com- 
pleted by Proteus engines 


RB.108 (Rolls-Royce. Lid.), Two of these 
jet-lift engines are shown in a non-swivelling 
mock-up fuselage installation, with doors 
over the intakes and outlets which are closed 
during forward flight, and a_ retractable 
cascade in front of the intake, to deflect air 
into the engines. This exhibit, with the 
RB.145, is part of a general presentation on 
VToL, stot which includes models of such 
aeroplanes as a delta-wing and a swept-wing 
tactical fighter and a tactical transport (see 
pages 336-7). The comparative sizes of jet-lift 
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The diminutive Bristol Siddeley PR37 

(note the cigarette lighter) liquid rocket 

motor for thrust boosting the Jindivik 
target; it develops 170 Ib.s.t 


nd fan-lift installations in a transport are 
shown, and there is a model of a thrust 
deflector as might be used on the propulsior 
engines of vio fighters to supplement th 
lift trom the vertical engine 

RB.145 (Rolls-Royce, Ltd.) An example 
of this jet-lift engine is displaved. Developed 
from the RB.108, it has been test-run but 
not yet flown Rated at 2,750 Ib.s.t., it ts 
reported to be the subject of current Germ 
interest 

RB.162 (Rolls-Royce, Ltd.) \  jet-lift 
engine to which reference ts made on th 
maker's stand. It ts to be jointly developed 
in Britain, France and Germany. No specific 
details are available but the thrust weight 
ratio has been reported to be 16 : | nd the 
ructure is said to include plastics com 


pon nts 


Above. the Rolls-Royce RZ.2 rocket 

motor, which is half the powerplant for 

Blue Streak, makes its first public 
appearance at Farnborough 


Photographs copyright “The Aeroplane and Astronaut 


Right, seen for the first time at 
Farnborough is the Rolls-Royce Spey 
for the D.H. Trident. 
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Rover TP/90 (Rover Gas Turbines. Ltd.) 
Claimed to be the smallest turboprop used 
to date as an aircraft primary powerplant 
he TP 90 is exhibited installed in typical 
wing tion Flights have been made in 
the diminutive Currie Wot, with a hydraulic 


ally operated variable-piitch propeller 


RZ.2 (Rolls-Royce. Lid.) [his rocket 
eng ne 1s exhibited for the first tum with 
t full-size example in the outside missile 
park and a }-scale model of the paired Blu« 
Streak installation on he indoor stand 
Known as RZ.12 in its paired form, the 
engine delivers a sea-level thrust of 137.000 
lb. More than 400 static firings of RZ.2 
ind the earlier RZ.1 have been made. and 
static firings of the twin RZ12 installation 
began at Spadeadam this year 

Spartan 1 (de Havilland Engine Co.. Ltd.) 
A surprise exhibit, the Spartan is representa- 
tive of the type of pre-packed liquid pro- 
pellent rocket motors which the company can 
offer following an agreement with the U.S 
Thiokol Chemical Corp. The Thiokol com 
pany has developed a range of these engines 
to power the Bullpup, Sparrow and other 
missiles. and under the terms of the agree- 
ment D.H. will be able to produce the 
engines in the U.K. The Spartan is suitable 
for use as a missile powerplant or for air- 
craft ATO purposes. 


Spey RB.163-1 (Rolls-Royce Ltd.). Making 
its first Farnborough appearance, the Spey 
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Above, de Havilland’s 

Spartan pre-packaged 

liquid rocket motor 

which can be used for 

missile propulsion or 

as an assisted take-off 
unit. 


Left, Rover's neat little 
90-h.p. turboprop en- 
gine for light aircraft. 


is about to start its flight tests in a Vulcan, 
prior to powering the D.H. Trident around 
he end of the year. First run was made in 
December, 1960, and two ground-running 
engines have been installed and run in the 
Trident recently Civil variants are the 


Mk. 505-5 10 for the Trident and Mk. 505-14 
for the B.A.C. One-Eleven, with a minimum 


iting of 9.850 |b. for take-off, A military 
variant (RB.168) is being developed to power 
the Blackburn Buccaneer S.Mk.2. 


Stentor BSSi, 1-1 (Bristol Siddeley Engines, 
Ltd.). Powerplant for the Blue Steel stand- 
off bomb, the Stentor makes its second 
Farnborough appearance, Since its last Farn- 
borough appearance it has completed a full 
M.o.A, type test 

Thor BT-1 (Bristol Siddeley Engines, Ltd.). 
A sectioned and an unsectioned example of 
the early Bloodhound engine are on show, 
mounted on a Bloodhound body 


Tyne 512 (Rolls-Royce, Ltd.). Complete 
with its 14-ft. 6-in, de Havilland propeller, 


§.325-e.h.p. Tyne R.Ty.11 of the type used 
in the T.C.A, Vanguard is on display. 


Viper ASV.20 (Bristol Siddeley Engines, 
Ltd.) Specified for the D.H.125 and 
Piaggio-Douglas PD-808, this engine is shown 
as a mock-up; it has not yet run, Addition 
of a zero compressor stage increases the air 
mass-flow, and the static thrust of 3,000 Jb. 
compares with the 2,500 lb. of the Viper 11 
from which the Viper 20 has been developed. 
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About the Show . . 


Arriving 
at 


Farnborough 


Photographs copyright “The Aeroplane ane 


Above, a centre of great 
attraction both on the ground 
and in the air is the Beagle 
B.206 light twin executive 
powered by Rolls-Royce 
Continentals; its elegant lines 
are well displayed in this 
view. 


Right, the Folland Gnat light 
jet fighter trainer—powered 
by a Bristol Siddeley Orpheus 
—is being shown for the first 
time with its new underwing 
fuel tanks; this particular 
aircraft is one of the pre-pro- 
duction batch of 14 
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Right, last year the second 
prototype of the 


powered = English 


Lightning T.4 trainer 
shown. This year a produc- 


tion version its 
displayed 


Left, a production Victor 
B.2, powered by Rolls-Royce 
Conways; other Victors in 
the flying display will be 
Sapphire-powered Victor 
B.is of Bomber Command 
taking part in the R.A.F.’s 
massive contribution. 


Se 


Above, a distinctive new 
shape at Farnborough this 
year is the Handley Page 
H.P.115 research aircraft 
powered by a Bristol Siddeley 
Viper. It is intended for 
exploration of the low speed 
and landing characteristics 
of the type of wing planform 
likely to be used for super- 
sonic civil transports. 


Left, the new Beagle AOP.11 
is another newcomer to 
Farnborough; it flew for the 
first time on Aug. 18 and 
is powered by a Rolls-Royce 
Continental flat-six engine. 
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THE AEROPLANE 
and ASTRONAUTICS 


About the Show . 


Vehicie Dimensions: 
Tank diameter 
Overall length 
Tank wall thickness 
Prop. bay length 
Tank bay length 


Vehicle Weights: 
Nominal launch 
Lox tank full! 
Kerosene tank full 
All burnt weight 


Engine Data: 
Present thrust per engine 


Engine duration 
Fuel mixture. Lox/K 
Thrust chamber pressure at injector 


Lox System: 
Tank pressurization (full) 
Tank pressurization (empty) 
Lox pump maximum flow 
Lox pump delivery pressure 
Lox pump impeller diameter 


Kerosene System: 
Tank pressurization (full) 
Tank pressurization (empty) 
K pump maximum flow 
K pump delivery pressure 
K pump impeller diameter 


Gas Generator and Turbine: 
Fuel mixture 


Turbine output 

Turbine speed 

Pump speed 

Gas generator pressure 
Gas generator temperature 


Vehicle Electrical Supplies: 


Autopilot and Hydraulic: 
Motor gimballing freedom 
Hydraulic hp 
Hydraulic lp 
Programmed turnover rate 


Heat Exchangers: 
Lox feed 
Nitrogen feed 
Nitrogen storage capacity gas 
liquid 


TECHNICAL DATA ON D.H. BLUE STREAK 
(FIRST STAGE) 


10 fr 

61 ft. 6 in. (including engines) 
0.019 in 

6 fc. 3 in. (excluding engines) 


137,000 Ib (uprated § thrust 
150,000 Ib.) 

180 sec. (max.) 

2.25/1 by weight 


525 p.s.i.g 
28.5 p.s.ig 
4.3 p.s.ig 
390 Ib. /sec 
785 p.s.ig 
11 in 
10.25 p.s.ig 
15 ps.ig 
170 Ib./sec 
735 p.s.tg 
12.5 in. 


3 Ib./sec. Lox Ratio K/Lox 
10.5 Ib./sec. K = 3.5 


115V 2.4 Ke./s 
115V 400 c./s 
28V DC 


7° of conical movement 


700 p.s.i.g. 2.5 Ib./sec 
120 p.s.ig. 0.8 Ib./sec 
54 Ib. at 3,000 p.s.ig 
145 Ib 
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EUROPE’S 
a 

HEAVY SATELLITE 
AUNCHER 


Satellite, 4 ft. 6 in. in diamet + ft 
Satellite separation 

Third stage 

Beacon slot aeria 
W.R.E.B.US. aerials 
Kerosene tank 

Tank pressurizing bottles 
s Pressurized equipment b 


a a ne 


, Telemetry acrials 
H.T.P. tank 
Turbo pump 
Third stage rocket motor 
Third stage separation 
French second stage 
Slot transponder aecria!s 


Equipment bay | 
NO, tank i 
U.D.M.H. (unsymmetrica! dimethy! hydra ‘ 
tank 


Second stage rocket motor 
Second stage separation with exp 
BLUE STREAK first stage 

22. 465 telemetry acrials 
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and ASTRONAUTICS 


Dominant at this year’s S.B.A.C. Show 
is the de Havilland Blue Streak, basis of 
the proposed European heavy — satellite 
launcher. It is powered by two Rolls- 
Royce RZ2 rocket engines uprated to 
150,000 Ib. s.t. The projected French 
second stage would provide about 68,000-lb. 
thrust in vacuum ; that of the third stage 
is undetermined. According to a_ pro- 
visional R.A.E. design, the vehicle would 
have an overall height of 99 ft. 5 in. and 

a lift-off weight of 230.769 Lb. 


© Temple Press Limited, 1961 
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Some 
of 
the 

Stands 


With more floor space 
and some 300 stands 
occupted by specialist 
manufacturers of 
materials, —compon- 
ents and accessories, 
the static display in- 
side the big marquee 
is bigger than ever 


before. 
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About the 
Show... 


s)6UUP 


AND 


8) V E R One of the three R.A.F. aerobatic performances in the 
flying display is by Lightnings of No. 74 Squadron. 
Piaearanhe tp 4. 0. ham camviate Led by Sqn. Ldr. J. F. C. Howe, a “Tiger Four” 


“The Aeroplane and Astronautics 


is seen here above the East Anglian countryside. 
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Practising 
to 
Perfect 


Scimitars of No. 800 Squadron 
are providing the formation aero- 
batics in the Royal Navy’s display 


seen working-up over R.N.A.S. 
Lossiemouth. 


Photographs by A. E. Long copyright the “The Aeroplane 
and Astronautics’. 
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THE AEROPLANE 
and ASTRONAUTICS 


About 
the Show... 


Below, led by Lieut. Cdr. D. 
Norman, No. 800 Squadron 
pilots flying in the show are 
(left to right): Lieuts. J. 
Manley, C. Morris, G. Johns- 
ton; Lieut. Cdr. W. Fairhead; 
Lieut. C. Giles; Lieut. Cdr. 
D. Norman, C.O.; Lieut. 
T. Skead ; Lieut. Cdr. J. Ford, 
Senior Pilot; and Lieuts. 
A. Goodenough, P. Banfield 
and J. Carver. 
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SEPTEMBER 7, 1961 


In the Pilot’s Seat 


On these pages are noted all the industry’s test pilots taking 
part in the flying display—according to the latest information 
available at the time of going to press. For ease of reference 


they are listed in alphabetical order under the companies 


ARMSTRONG WHITWORTH 
AIRCRAFT 


W. H. Else.—Senior test pilot. Fighter 
and fighter-bomber pilot during War. 
Later seconded to A. and A.E.E., Bos- 
combe Down, for armament trials. Joined 
Armstrong Whitworth as test pilot in 
1947.— Argosy C.1. 

E. G. Franklin.—Chief test pilot. Born 
1920. Joined company as apprentice 1937. 
Flying training 1938. War service with 
Bomber and Pathfinder units and also as 
test pilot with Handley Page and A. and 
A.E.E., Boscombe Down. E.T.P.S. 1944. 
Rejoined A.W.A. as test pilot 1945; 
appointed chief test pilot 1948.—Argosy 
ch 


BLACKBURN AIRCRAFT 


G. R. 1. Parker.— Experimental test pilot. 
Born 1918. Cranwell boy entrant. Served 
with Army Co-op. and F.A.A. before pilot 
training 1944. Destroyed nine enemy 
aircraft and five flying bombs. Test pilot 
R.A.E. 1945-48. Joined General Aircraft 
1948; pilot on first flight of Blackburn- 
built H.P. 88.—Buccanneer S.1. 


D. J. Whitehead.—Chief test pilot. Born 
1925. R.A.F. Wings 1945. Transferred to 
F.A.A.E.T.P.S. 1954. Naval test squadron, 
A. and A.E.E., Boscombe Down, 1955. 
Retired from Navy 1958 to join Blackburn; 
appointed chief test pilot a year later.— 
Buccanneer S.1 


BRISTOL SIDDELEY ENGINES 


T. P. Frost.—Chief test pilot. Born 
1923. Flying training 1943. C.F.S. instruc- 
tors’ course 1947. E.T.P.S. 1952. A. and 
A.E.E., Boscombe Down, 1953-55. Joined 
Armstrong Siddeley Motors as chief test 
pilot 1955.—Vauican B.2. 


J. Pollitt.—Assistant chief test pilot. 
Born 1934. Joined R.A.F. 1951. Instructor 
at C.F.S. Joined Armstrong Siddeley 
Motors in 1956 as Sapphire engine develop- 
ment test pilot; appointed assistant chief 
test pilot 1959.—Vulean B.2. 


BRITISH EXECUTIVE AND 
GENERAL AVIATION 


H. T. Howard.—Senior pilot and engineer 
in charge, flight trials, Beagle-Auster. Born 
1927. Flying training with Nottingham 
U.A.S. 1944-48 while studying aeronautical 
engineering at Loughborough College. 
R.A.F. Wings 1949. Joined Auster 1951 
as aerodynamicist; became chief aero- 
dynamicist 1959.—Airedale. 

W. T. L. Joha.—S.A.T.C.O. 
and communications pilot. Born 1933. 
Pilot training with flying club 1954.— 
Terrier. 


concerned. 


J. W. C. Judge.—Airport manager, 
Shoreham, and test pilot. Service with 
R.A.F. 1939-45 and R.Aux.A.F. 1945-50. 
Test pilot Vickers-Supermarine 1950-59 
and with Rolls-Royce 1959-60. Joined 
Beagle-Miles 1961.—Terrier. 


J. M. Nicholson.—Group manager, flight 
operations. Born 1922. R.A.F. service 
with Middle East, Flying Training and 
Transport Commands. Graduate of C.F.S. 
and A. and A.E.E., Boscombe Down, test 
pilot. Chief test pilot, de Havilland Engines 
1957-61. Joined Beagle June this year.— 


R. Porteous.—Sales director and chief 
test pilot, Beagle-Auster. Born 1916. 
Joined R.A.F. Reserve 1937. Instructor 
and junior test pilot with Phillips and Powis 
(Miles) 1938-39. President, Central Exam- 
ination Board, Rhodesian Air Training 
Group 1944-45. C.F.1. and secretary, 
Derby Aero Club 1947-48. Joined Auster 
1948.—A.O.P.11. 


DE HAVILLAND ENGINES 


P. Barlow.—tTest pilot. Born 1926. 
Royal Navy 1942-58. Flying training 
1949-51. E.T.P.S. 1953-54. Naval test 
squadron A. and A.E.E., Boscombe 
Down, 1954-57. Participated in_ initial 
carrier trials of Sea Vixen. Retired from 
Navy in 1958 to join de Havilland.—Gyron 
Junior Javelin. 


ENGLISH ELECTRIC AVIATION 


R. P. Beamont.—Special director and 
manager, flight operations, English Electric 
Aviation; deputy chief test pilot, British 
Aircraft Corporation. Born 1920. Fighter 
Command 1939-46; ten enemy aircraft 
and 32 flying bombs destroyed. Joined 
English Electric from Gloster 1947; as 
chief test pilot made first flights in Canberra 
and Lightning prototypes.—Lightning T.4. 


J. L. Dell.—Chief test pilot. Born 1924. 
R.A.F. pilot training 1943. Flying and 
gunnery instructor 1943-49. C.F.E. 1950. 
Exchange posting with U.S.A.F. flying 
Sabres 1952-54. Sqn. Cdr., Fighter Weapons 
School, 1954-57. Attached to English 
Electric as Lightning project officer 1957. 
C.O., A.F.D.S., C.F.E., 1959. Left R.A.F. 
to join English Electric as deputy chief test 
pilot 1959.—Lightning T.4. 


FOLLAND AIRCRAFT 


M. Oliver.—Test pilot. Born 1922. 
Joined R.A.F. 1939. Flew with Fighter 
Command. R.Aux.A.F. 1947. Joined 
Folland 1957.—Gnat Trainer. 


E. A. Tennant.—Chief test pilot. Born 
1922. R.A.F. Wings 1941. By end of War 
flew 250 sorties in Defiants and Typhoons. 
E.T.P.S. to Boscombe Down in 1950. 
Joined Folland in 1953.—Gnat Trainer. 
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H. G. Hazelden 


A. F. C. Roberts 


L. C. E. de Vigne 


SEPTEMBER 7, 1961 


L. M. Whittington.—Test pilot. R.A.F. 
Wings 1943 then service with Coastal 
Command. Em cre Flying School 1947. 
C.F.S. Course 1947-48. E.T.P.S. 1950. 
Boscombe Down 1951-53. Set up London- 
Karachi and London-Darwin records in 
Canberra PR.3 in 1953. Joined English 
Electric and subsequently joined Folland 
1955.—Gnat Trainer. 


HANDLEY PAGE 


J. W. Allam.-—Deputy chief test pilot. 
Born 1924. R.A.F. service 1943-54. 
Personal pilot to Air Marshal R. L. R. 
Atcherley when C.-in-C. Pakistan Air Force. 
E.T.P.S. 1950 and No. 5 course at U.S. 
Navy Test Pilots’ Training Division. A and 
A.E.E., Boscombe Down, 1951-53. Joined 


: 


’ 


H. G. H. Merewether 


D. Tayler 


P. R. D. Wilson 


J. G. P. Morton 
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Handley Page 1954; was pilot of first Victor 
to exceed Mach 1.—Victor B.2. 


P. P. Baker.—tTest pilot. Born 1925. 
Joimed R.A.F. 1943. Flew Sunderlands 
1946-49. C.F.S. 1949. F.T.S. instructor 
1950-52. E.T.P.S. 1953 and A. and A.E.E., 
Boscombe Down, 1954-56. E.T.P.S. tutor 
1957-59. Joined Handley Page 1959. 
Victor B.2. 

H. G. Hazelden.—Chief test pilot. Born 
1915. Joined R.A.F.V.R. 1939. Two ops. 
tours on bombers. No. | course E.T.P.S. 
1943. Heavy Aircraft Test Sqn., A. and 
A.E.E., Boscombe Down, 1944; C.O. of 
Sqn. 1945—Iater, C.O. of Civil Aircraft Test 
Section. Test pilot, Handley Page, April, 
1947; chief test pilot three months later; 
was pilot on first flights of Hermes 4 and 5, 
Sapphire-Hastings, Victor B.1 and both 
Leonides- and Dart-powered Heralds.— 
Dart Herald. 


Sqn. Ldr. J. Henderson, R.A.F.— Acro 
Flight, R.A.E. Bedford. Born 1931. 
Joined R.A.F. 1950. Cranwell 1951-53. 
C.e.S. 1953-54. C.F.S. staff instructor 
1954-56. E.T.P.S. 1959 then posted to 
R.A.E. Bedford.—H.P.115. 


P. Murphy.—Test pilot. Born 1927. 
R.A.F. Wings 1947. Served with Nos. 56 
and 66 Sqns. 1948-51. Experimental test 
pilot with Vickers-Armstrongs, 1951-58, on 
Valiants and Viscounts. Joined Handley 
Page 1958.—Victor B.2. 


H. W. Rayner.—tTest pilot. Born 1929. 
Rhodesian Air Training Group 1948. 
R.A.F. 1950. Brookland Aviation, North- 
ampton, 1954. Armstrong Siddeley Motors, 
Bitteswell, 1955. Joined Handley Page 
1960.—Victor B.2. 


M. A. Thomson.—tTest pilot. Born 1936. 
R.A.F. service 1954-58. Joined Handley 
Page 1959.—Dart Herald. 


HAWKER AIRCRAFT 


A. W. Bedford.—Chief test pilot. Born 
1920. Joined R.A.F. 1940. Instructor 
1945-49 Empire Flying School, and 
graduate and tutor E.T.P.S. 1949-50. 
Test pilot at R.A.E., Farnborough, 1950-51. 
Left R.A.F. and joined Hawker as experi- 
mental test pilot; became chief test pilot, 
1956. Set up London-Rome and return 
speed records 1956; has held British and 
U.K. gliding records and is A.R.B- 
approved glider test pilot—Hunter Trainer. 


D. Lockspeiser.—Test pilot. Born 1927. 
Joined R.A.F. 1949. Served with Nos. 118 
and 245 Sqns. Released to join Hawker in 
1955.—Hunter Trainer. 


H. G. H. Merewether.—Deputy chief 
test pilot. Born 1924. Served with Royal 
Navy 1943-45. Vickers-Armstrongs 1948- 
53. Joined Hawker as test pilot 1954 
Hunter Trainer. 


HUNTING AIRCRAFT 


S. B. Oliver.—Chief test pilot. Born 
1924. Joined R.A.F. 1942. Transferred 
to F.A.A. 1945. Instructors course, C.F.S., 
1946. E.T.P.S. 1950. Joined Hunting in 
1954 and has since shared in development 
test flying of Jet Provost.—Jet Provost T.4. 

R. N. Rumbelow.—tTest pilot. Born 1930. 
Joined R.A.F. 1951. Winner of Wright 
Jubilee Aerobatic Trophy 1956. Joined 
Hunting 1957.—Jet Provost T.4. 


A. V. ROE 


C. Allen.—Test pilot. R.A.F. 1943-47 
Airline flying with C.A.A. and B.E.A. 
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Joined Vickers-Armstrongs 1952 and spent 
six years as a production and experimental 
test pilot flying Valiants and Viscounts. 
Joined Avro 1959.—Avro 748. 


J. G. Harrison.—Chief test pilot. Born 
1918. R.A.F. Halton 1935-37. Commis- 
sioned 1942. War service as instructor and 
with 605 Sqn. Test pilot R.A.E., Farn- 
borough, 1950-52. Joined Avro 1954.— 
Avro 748. 


SHORT BROTHERS AND HARLAND 


A. F. C. Roberts.—Test pilot. R.A.F. 
service 1953-57. Joined Shorts and has 
since been responsible for development and 
production flight testing of Canberra 
PR.9s and high altitude phase of Canberra 
U.10. Flew SB.5 and later transferred to 
SC.1 programme; has completed more than 
40 transitions to date.—SC.1. 


D. Tayler.—Chief test pilot. Born 1920. 
Joined R.A.F. 1939. Service with Bomber 
and Pathfinder units. Attached to R.A.E., 
Farnborough, 1945, to ferry German air- 
craft to England. Joined R.A.E. as civilian 
test pilot 1946. Joined Shorts as chief test 
pilot 1961. Has flown more than 150 types 
and was first to fly SB.S with 69° sweep- 
back.—SC.1. 


WESTLAND AIRCRAFT 


L.C.E. de Vigne.—Test pilot. Born 1915. 
R.A.F. service 1940-51. Three ops. tours, 
one on Spitfires and two with Pathfinder 
Mosquito Sqn. E.T.P.S. 1947. Service and 
civilian test pilot, R.A.E., Farnborough, 
1948-52. Chief test pilot Armstrong Sid- 
deley Motors 1952-53. Joined Westland, 
1953.—Gnome Whirlwind 3. 


W. R. Gellatly.—Test pilot. Born 1920. 
Joined R.N.Z.A.F. 1940. Permanent com- 
mission R.A.F. 1947. E.T.P.S. 1950. 
Helicopter flight commander, A and A.E.E.., 
Boscombe Down, 1951-54. Pilot to H.R.H. 
Duke of Edinburgh on first Royal helicopter 
flights. Joined Fairey Aviation as chief 
helicopter pilot 1955.—Rotodyne. 


Cc. T. D. Hosegood.—Chief test pilot, 
Bristol division. Born 1921. Joined F.A.A. 
1939. Served on first CAM ship. Helicop- 
ter flying training in U.S.A. 1944. Helicop- 
ter experimental unit, Beaulieu 1945-46. 
Joined Bristol Aeroplane Co. 1948, became 
chief helicopter test pilot 1951.— 
Belvedere HC.1. 


J. G. P. Morton.—Test pilot. Born 1925. 
Joined R.N. 1943. A. and A.E.F., Bos- 
combe Down 1952-54. Joined Fairey 
Aviation 1955.—Rotodyne. 


K. M. Reed.—Test pilot. Born 1921. 
With Imperial Airways until joining F.A.A. 
1941. Helicopter flying training in U.S.A. 
1943. Formed first Royal Navy helicopter 
Sqn. 1945. Joined Westland as senior 
helicopter test pilot 1949. Joined Saunders- 
Roe 1952; became chief helicopter test 
pilot 1958.—Scout. 


W. H. Sear.—Westland Group chief test 
pilot. Born 1923. Joined R.A.F. 1942. 
Transferred to F.A.A. 1945. E.T.P.S. 1951 
and A. and A.E.E., Boscombe Down. 
Seconded to Westland 1953 and appointed 
chief test pilot 1955; responsible for all 
early development test flying of Wessex 
and Westminster.—Wessex HAS.1. 


P. R. D. Wilson.—Test pilot. Regular 
Army 1939-52. Helicopter test pilot at 
Beaulieu experimental unit 1949-52. Joined 
Bristol 1952.—Belvedere HC.1. 
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1947 Among the aircraft lined up at Radlett 
were (above) : Hastings, Hermes 2, Ambassador, 
Tudor Vili, Lincoln, Aerocar, Concordia, 
Sturgeon 1, Brigand, Lincoln, Bristol 170, 
Nimbus, Newbury Eon, Olympia, Wyvern, 
Autocrat, Auster 6, Prentice, Merganser, 

r, Aerovan, Gemini, Miles M.68, 
Merchantman, Marathon, Heston A.2/45, 
Meteor, Firefly Trainer, Firefly 4, Attacker, 
Valetta, Balliol, Blackburn S.28/43, Sea Fury, 
Desford, Vampire, D.H. 108, Chipmunk, Dove, 
Ghost-Lancastrian, Consul (2), Viking, Proctor, 
Buckmaster, Firebrand, Dove, Hornet, Mos- 
quito, Vampire, Sea Otter, Spitfire Trainer, 
Proctor seaplane, Pioneer 1, G.A.L.56 (2), 
Gyrodyne, Fury (Sabre), Fury (Centaurus) and 
assorted sailplanes. 


1948 ac the first Farnborough Show (left): 
(Foreground group) Ghost Vampire, Vampire 
5, Skeeter, Sycamore, Gyrodyne, Satellite, 
Super Ace, Sea Hawk, Air Horse, A.W.52, 
G.A.L.61, Proctor 4 and 5, Elliotts Primary, 
Prentice, Firebrand, Firefly 5, Seagull, Consul, 
Sturgeon 2, Valetta. (Runway group) Newbury 
Eon, Elliotts Baby, Olympia, Hornet, Sea Fury, 
Spitfire, Firefly Trainer, Blackburn S.28/43, 
Brigand, Sturgeon, Athena, Bristol 170, Dove, 
Marathon, Valetta, Theseus-Lincoin, Lincoln 2, 
Hastings, Avis, Autocrat, Auster A.2/45, 
Balliol, Primer, Sealand, Ambassador, Avon- 
Lancastrian, Nomad-Lincoin, Chipmunk, Pren- 
tice, Pioneer, Auster 7, Primer, Aerocar, 
Viscount, Nene-Viking, Hawker P.1040, Vam- 
pire 5, Meteor 4 and 7, Tudor 8, A.W.52, 
Hermes 4. 


1952 Among the aircraft to be seen (right) 
are the Meteor 11, Aiglet Trainer, Auster B/4, 
Avro 707A, Avro 707B, Shackleton, Britannia, 
Sycamore, Bristol 173, Bristol 170, Vampire 11, 
Venom 1, Venom 2, Sea Venom 20, Venom 
(with reheat), Comet 1, Comet 1A, Heron, 
Canberra 4, Canberra 5, Canberra (Sapphire), 
Canberra (Olympus), Canberra (Avon re- 
heat), Gannet 1, Meteor 7, Marathon, Sea 
Hawk, Hunter, Provost 1, Prince, Pioneer 2, 
Sperrin, Swift 1, Supermarine 508, Viscount, 
Varsity, Wyvern, Dragonfly. 


Presented here and overleaf are selected pictures of past S.B 
at Radlett in 1947—the second of two post-War shows at the 
Farnborough in 1948, with the static exhibition in the R.A.E. hangars (lower left). In 1952 (above), the big marquee was 
pitched on one of the Farnborough runways. The aircraft visible in three pictures are listed above. 


.C. shows. At the top of this page is the line-up of aircraft 
andiey Page airfield. Left, is a view of the first display at 
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S.B.A.C. SHOWS... 


1956 Farnborough in 1956, with the marquee on its 
rmanent site and the terraced belvederes well estab- 
ished. Aircraft in this ure are as follows: Tyne- 
Lincoln, Gyron-Sperrin, nnia 301, Vulcan 1, Syca- 
more, Pioneer 2, Twin Pioneer, Viscount, Whirlwind, 
Widgeon (2), Fairey Ultra-light, Skeeter (2), Aiglet 
Trainer, Herald, Hunter (5), Javelin (3), Jet Provost (2), 
Seamew, Twin Pioneer, Canberra (2), Comet C.2, Dove, 
Gannet (2), Firefly 9, Swift aC , Pembroke, Prince, Sea 
Hawk, Heron, Gnat, Fairey (2), Scimitar, Sea Vixen, 
Beverley, Sea Venom, Venom, Vampire, Auster 9. 


1954 ar Farnborough in 1954 the marquee was moved 
to its present position on the hill to the left foreground 
of this picture, and the companies’ tented caravans (left 
and centre) had begun to make their appearance. 
Aircraft visible here include: Shackleton, Firefly 9, 
Gannet, Canberra, Chipmunk, Aiglet Trainer, Provost 
(3), Beverley, Short SBS, Whirlwind, Bristol 170, Pem- 
broke, Dove, Sea Venom, Venom (2), Vampire, Javelin (5), 
Sea Vixen, Sherpa, Seamew (2), Comet (2), Viscount, 
Canberra (2), Valiant, Vulcan, Eland-Varsity, Jet Provost, 
Pioneer 2, Balliol, Beaver. Heron, Meteor (3), Gannet (2), 
Fairey FD1, Sea Hawk, — (2), Swift (3), Supermarine 
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SINCE THE EARLY DAYS Of jet aircraft, Refrasil has played a 
vital part in high temperature insulation. Today Refrasil is used 
in most experimental projects, including the Hawker P1127 VTOL 
aircraft, as well as the majority of British production engines 
and aircraft. Why? Because Refrasil blankets can withstand 
continuous temperatures of 1,000 C. Further, they are precision 
made to the specific needs of a development programme or other 
application. A prototype shop is an invaluable part of the Design, 

STAND Technical, Advisory and Maintenance services operated by 
Darchem Engineering before and after sale. And, another pro- 

NO 267 duction point: no aircraft programme has ever been held up for 
deliveries. Whenever you have an insulation problem consult 
Darchem Engineering. 
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BUSHES 


SEPTEMBER 7, 1961 


Vickers Vanguard 


(above) Vandervel! Bushes are 


fitted to flap mechanisms. 


English Electric P.1. 
Supersonic Aircraft 
(right) Vandervell Bushes are 
installed in actuating mech- 
anisms for power assisted 
controls operating ailerons 


and tail plane. 


Armstrong Whitworth 
Argosy Type 

AW 650 Freight-Liner 
(below) Vandervel!l Bushes are 


fitted to pivot points on 


control mechanisms. 
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used 
in the 


aircraft industry 


VANDERVELL @ 


REGD TRADE MARK 


The largest producers of 
bearings and bushes in Europe 
VANDERVELL PRODUCTS LTD - WESTERN AVENUE - ACTON - LONDON - W.3 


VANDERVELL PRODUCTS (CANADA) LTD - TORONTO - CANADA 


Smee’s V152 
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THE AEROPLANE SEPTEMBER 7, 1961 
and ASTRONAUTICS 


AE! POWER FOR FLIGHT 


MAKES CONTROL SURE 


An aircraft manoeuvres at high speed ... AEI electro-hydraulic 
equipment governs the sure movement of its control surfaces. 
Aircraft electrical gear supplied by AEI is meeting every modern 
military and civil requirement, covering ignition systems, airborne 
power generating plant, switchgear, and electric motors - some 
developed specially to drive pumps in emergency hydraulic systems 
and for electro-hydraulic powered flying controls. 


: Associated Electrical Industries Limitoo 
Aircraft Equipment Group, 


rr 
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SEPTEMBER 7, 


The Fighting Services 


Battle of Britain Displays 


ORMATION aerobatics will be the highlight at many 
displays to be held on Battle of Britain day, Saturday, 


Sept. 16, when 16 R.A.F. stations will be “at home * to the 
public 

The Fighter Command aerobatic team—the “Blue Diamonds” 
of No. 92 Squadron (Sqn. Ldr. B. P. W. Mercer) flying 


Operating from R.A.F 


12 Hunters, is to give three displays 
10-minute show at 


Waterbeach, the team will open with a 
Gaydon at 14.05 hrs.; it will be over Biggin Hill at about 
15.40 hrs. and will land there after its display Later the 
team will take off and fly back to Waterbeach for its 
third show. 

Based at Coltishall, the Lightning F.1 team of 
Squadron (Sqn. Ldr. J. Howe) will also be at Biggin 
an eight-minute display, and individual Lightnings 
demonstrated at Abingdon, Waterbeach, Waddington, Finning- 
lev and Cottesmore. Biggin Hill will also see the Central 
Flying School team of four Jet Provost T.3s led by Fit. Lt. 
F. Brambley, which will later give another performance at 
Tangmere 

Four Hunters from No. 229 Operational Conversion Unit, 
Chivenor, will provide shows at St. Athan and their home 
base: Gaydon, St. Athan and Colerne will each have a display 
by four Vampires of the Central Flying School, and another 
four Vampires from No. 1 F.T.S., Linton-on-Ouse, will perform 
at Leuchars and Middleton St. George. Three Jet Provosts 
from No. 2 F.T.S., Syerston, will also fly at these two stations 

Yet another team to be at Biggin Hill is a four-Vampire 
formation from No. 5 F.T.S., Oakington. This school will also 
have teams giving shows at Valley and Aldergrove. The 
aerobatic team of the R.A.F. College, Cranwell, composed of 
three Vampires, will fly at Cottesmore, Waddington and 
Finningley A team of three Meteors from the R.A.F. Flying 
College, Manby, will give shows at Tangmere and Colerne. 

Chipmunks are also to be seen in formation flying and 
aerobatic displays. Three from the University of London Air 
Squadron, White Waltham, will demonstrate at Waterbeach; 
three from Liverpool U.A.S. will be at Abingdon; the Birming- 
ham U.A.S. will put up three at Tangmere, and three from 
Leeds U.A.S. are to perform at Middleton St. George. Four 
Chipmunks from St. Andrews U.A.S. will be at Leuchars 

Individual displays by Hunters of the 2nd Tactical Air 
Force, Germany, will be given at Coltishall, Waddington and 
Cottesmore, and the veteran Hurricane and Spitfire are to fly at 
Waddington, Cottesmore, Waterbeach and Coltishall 

Eight Royal Navy Scimitars from R.N.A.S. Lossiemouth 
are to give an aerobatic display at Gaydon, and the U.S.A.F 
team of Super Sabres—-the “Skyblazers”’—will provide 
10-minute displays both at Biggin Hill and Coltishall, Other 
U.S.A.F. contributions to the day’s flying will include two 
Super Sabres from Lakenheath at Valley, Aldergrove and 
Leuchars, and two Voodoos from Bentwaters will fly at Biggin 
Hill, Tangmere, Abingdon, St. Athan and Chivenor 

The Battle of Britain Week London exhibition will be held 


No. 74 
Hill for 
will be 


in the Air Ministry, Whitehall, and outside in Richmond 
Terrace. It will be open daily from Saturday, Sept. 9, to 
Sunday, Sept. 17, from 10.00 hrs. to 19.00 hrs 


A new feature of the exhibition this year will be the display 
of the Schneider Trophy won by the R.A.F. High Speed Flight 


CANADIAN SHOW.—As recorded in 
our previous issue, three Victor B.1s 
of No. 55 Squadron, R.A.F. Honington, 
left the U.K. on Aug. 27 to fly to 
Canada to take part in the Canadian 
International Air Show at Toronto on 
Sept. 1 and 2. Here the C.O. and 
force commander, Wg. Cdr. R. G 
Wilson (fourth from left) is seen with 
his crew: (I. tor.) Fit. Lt. E. Butcher 
(A.E.O.); Fit. Lt. P.G. Cullen (nav. /plot- 
ter); Fit. Lt. A. D. Stracey (co-pilot); 
Fit. Lt. D. A. Schofield (nav./radio); and 
the Squadron Engineering Officer, Fit 
Lt. C. B. H. McNiven 
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in 1927 and 1929 and finally in 1931. Another highlight will 
be the reproduction of a complete Fighter Command sector 
operations room as manned in the Battle. The static display 
will include a Hurricane, two Spitfires, Hunter, Javelin, Jet 
Provost, Firestreak AAMs and a Bloodhound SAM. There 
will be exhibits of equipment and a general photographic 
exhibition. 


Continued Success 


HE R.A.F. Reserves Club in South Street, Mayfair, has 
once again had a successful 12 months. In the Annual 
Report it is recorded that the club has just completed its 
thirteenth year. and in providing first-class amenities for its 
members at most reasonable subscription rates, has succeeded 
in the most important of its original intentions—that of 
keeping alive the spirit of friendship which originated during 
the War years 
Membership of the club is not confined to serving and 


ex-R.A.F. members. There is keen interest and support from 
the aviation industry generally, and from those with any 
interest in flying in the widest sense. Several organizations 


connected with the profession are also associated with the 
club, and members of the airborne forces are also to be seen 
using the club’s headquarters 

Although there is a large membership, the committee is 
willing to accept a limited number of new members upon 
application 


R.A.F. Appointments 


HE following are Royal Air Force 


appointments 

Air Ministry: Gp. Capt. F. D. Hughes, D.S.O., D.F.C., A.F.C., 
and Wg. Cdr. G. C. Cairns, A.F.C to the Department of the 
Chief of the Air Staff 

Bomber Command: Wg. Cdr. G. A. Martin, 
to Headquarters as Deputy Senior Personnel Staff Officer ; 


among recent 


DFL., APL. 
Weg. Cdr 


W. E. D. Makin. D.F.C., to R.A.F. Driffield, as Senior Technical 
Officer; Sqn. Ldr. A. Barrell, M.B.E., to R.A.F. Gaydon, as Chief 
Ground Instructor, with the acting rank of Wg. Cdr. 


Fighter Command: Wg. Cdr. D. R. Wilson to the Central Fighter 
Establishment for operational duties 
Transport Command: Weg. Cdr. J. J. Barr to No. 47 Squadron, 
A.F. Abingdon, to command 
Flying Training Command: Weg. Cdr. J. H. King to the R.A.P. 
Selection Board, Cranwell, as Deputy President. 


Technical Training Command: We. Cdr. C. W. Thompson to 
No. | Radio School, R.A.F. Locking, as Educational Specialist 
in the Apprentice Radio Training Wing 


Maintenance Command: Gp. Capt. S. J. Bryant to No. 7 Main- 


tenance Unit, R.A.F. Quedgeley, to command. 

Royal Air Force, Germany: Gp. Capt. J. O. Gale to Head- 
quarters as Senior Equipment Staff Officer; Gp. Capt. P. de I 
Le Cheminant, D.F to R.A.F. Geilenkirchen, to command. 

Near East Air Force (Cyprus): Wg. Cdr. O. B. Parker to Head- 
quarters as Command Armament Officer 

Far East Air Force: We. Cdr. K. Lister, D.F.C., to 
quarters as Deputy Senior Personnel Staff Officer. 

Cdr. G. H. Smith-Parr to Allied Air 
Forces Central Europe, for airfield engineering duties; Wg. Cdr 

N. Brinsden to Melbourne, Australia, for duties with the United 

Kingdom Research Supply Staff 


Head- 


Other Appointments: We 
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Flying the Canadair Trainer 


No. 104 in the Series by John Fricker 


ANADAIR’S CL-41 is a new attempt to provide an “ all- 

through ™ jet trainer, and, from the recent interest displayed 
by the R.C.A.F., one which seems likely to meet the challenge 
of this difficult specification with rather more success than its 
predecessors. Although laid down and designed in close collab- 
oration with the R.C.A.F., the CL-41 is entirely a Canadair 
private venture, aimed at a wider market than merely national 
requirements. The European section of this market is currently 
being more intensively explored by the prototype CL-41, which 
is visiting Sweden, Germany, the Netherlands, Belgium and 
Switzerland, after teams from these and other countries had 
been to Canada for a preliminary evaluation. 

Since its first flight on Jan. 13, 1960, the CL-41 has completed 
well over 200 hours in the air, in the hands of 60 or so pilots 
from many different countries. Its flight development has been 
achieved with an almost complete lack of modification and an 
unusually high degree of serviceability. 

An R.C.A.F. evaluation team was able to take over after 
it had completed only 20 hours’ flying, and put in a further 
12 hours within four days. After that, it seemed to be a 
question not of whether the R.C.A.F. would have the CL-41, 
but rather a case of when and how many. 

The answer seems to be: soon, and a couple of hundred to 
start with, probably including some of the advanced CL-41R 
version, carrying the electronics of the CF-104 or F-104G. 
Between them, the CL-41A and the CL-41IR should be able 
to handle all but the operational stages of pilot training, and 
even these are catered for by the projected CL-41G. All 
CL-41s have a 500-lb. pick-up point beneath each wing for 
the attachment of drop tanks for ferrying, and these may be 
replaced by more offensive stores, in conjunction with cockpit 
sighting and selection equipment. The CL-41G has an additional 
under-fuselage attachment point, and a max. weight of 9,800 Ib 

After spending a couple of days with the CL-41 prototype, 
still in its experimental civil markings, CF-LTW-X, at Frankfurt 
before its European tour, and enjoying an extensive exploration 
of its handling, I gained a clearer picture of its situation in 
the international trainer market. This was helped by a study 
of the CL-41 specification requirements, which set out “the 
attainment of an aeroplane safe throughout its flight envelope 
in the hands of student pilots in the initial stages of training.” 

It was to be docile and easy to handle, especially at low 
speeds near the ground, in the take-off and landing phases, and 
yet must have a design diving speed high enough to demon- 
Strate and experience the effects of compressibility. The CL-4! 
meets these requirements with a sea-level stalling speed of only 
75 m.p.h., and yet will achieve 475 m.p.h. in level flight at 
30,000 ft. It can be dived to an E.A.S. of 500 knots, which 
becomes the Mach limit of 0.8 at around 30.000 ft. 

No marked trim changes were to be apparent at least up 
to M=0.75, and the stall was to be mild enough, after adequate 
warning, for simple recovery by jnexperienced pilots. Spin 
requirements were to Spec. MIL-S-25015 for Cat. 2 (primary 
training) aircraft, and the CL-41 meets both British and 
American criteria in this respect. Straightforward spinning 
characteristics were ensured by the selection of a_ T-tail, 


Picture at the top of the page shows the prototype CL-41 jet trainer at the 
start of its European tour. The inner leading-edge extension is to delay the 
initiation of compressibility effects. 


giving a completely unblanketed rudder, and the stowage of all 
fuel in fuselage tanks close to the C.G. 

Stability and control were to conform to both trainer and 
fighter classes, in Spec. MIL-F-8785 (ASG) with unboosted con- 
trols. An ultimate manceuvring load factor of 11g was specified, 
to provide an ample margin for aerobatic training, while, for 
safe belly-landing and ditching capability, the cockpit structure 
was to withstand an ultimate load of 32¢. The cockpit and 
centre fuselage are built up on two very strong beams and, 
coupled with the slow-speed handling of the CL-41, give a 
forced-landing capability which permits the use of very light, 
simple and unsophisticated ejection seats. 

This simplicity is inherent in the CL-41 airframe, which 
nevertheless uses one or two novel techniques [These are 
principally concerned with the use of chemical milling and 
honeycomb sandwich construction in appropriate areas for 
the optimum structural efficiency and long service life. All 
the control surfaces, for example, except the rudder, and the 
single-slotted flaps, are built-up from honeycomb sandwiches 
for stiffness, and have the minimum of internal structure 

The prototype CL-41 employs moulded glass-fibre for part of 
the cheek intake ducts, which are guarded against debris 
ingestion on the ground by retractable mesh screens, operating 
in conjunction with the undercarriage. Powerplant is a Pratt 
& Whitney JT12 (J60) turbojet, which develops 3,000 Ib. s.t 
at its military rating, but in the CL-41 js throttle-stopped at 
95% r.p.m., to deliver 2,400 Ib. thrust. This means that a similar 
figure can always be guaranteed for take-off, in tropical or 
high-altitude conditions, while the conservative rating gives 
the new JT12 (the CL-41 was the first aircraft solely powered 
by this engine) an initial overhaul life of some 800 hours 

The CL-41 was designed for the Fairchild J83, which was 
cancelled along with its missile, and the GE J85 was also con- 
sidered before installation of the J60-P. A happy marriage 
has undoubtedly been achieved between engine and airframe, 
and the JT12 has proved particularly uncritical in relight 
performance. The air-start button on the throttle may be 
pressed at any r.p.m., after a flame-out, and at a wide range 
of airspeeds. The CL-41 was also designed with the installa- 
tion of the B-S Viper or the Rolls-Royce R.B.145 in mind 
as alternative powerplants. F 

After a thorough briefing on the design and development of 
the Canadair trainer from tactical aircraft sales director Hedley 
Everard, | climbed into the left-hand Weber ejection-seat of 
CF-LTW-X at Frankfurt/Rhein-Main alongside test pilot Ian 
MacTavish. First impression of the CL-41 is the remarkable 
roominess of its broad cockpit, accentuated by the remoteness 
of the sharply raked front screen, which, with the instrument 
panel, is set far forward. 

The rear part of the canopy opens clamshell fashion via an 
electric jack, and provides excellent cross-visibility from either 
seat. This overcomes about the only objection that can be 
offered against side-by-side seating, which has always been 
popular with the post-War R.A.F., and now seems to be 
finding favour internationally. The CL-41 offers full duplication 
of controls and flight instruments for both occupants; the only 
exception is the undercarriage lever, reached from both seats. 

Instrument layout is not yet finalized, but the present 
arrangement seems satisfactory. Some of the instruments them- 

(Continued on page 333) 
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Fairey's Hydraulics Division has made more hydraulic 
power control units than any other company in the world. 


VTOL HELICOPTER CIVIL FIGHTER TRANSPORT 
ib ; 
PHOTO-RECCE. TRAINING RESEARCH ANTI-SUB. STRIKE 
Beis » é 4 4 


HYDRAULICS DIVISION 
FAIREY ENGINEERING LTD. |: 55640. wivotesex 


A member of The Fairey Group of Companies 
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REG. TRADE MARK 


AVINE 


The optimum 
aircraft fire and 
overheat detector 


* Another first by Graviner 
* Responds only to temperature rise 


WiNGs * Will not alarm if accidently short circuited 
me i, * Uses standard Firewire elements 
O> * World wide availability 

700G8 wwe * System manufactured in U.S.A. 


by FENWAL, ASHLAND, MASSACHUSETTS 


GRAVINER - COLNBROOK - SLOUGH - BUCKS - TELEPHONE: COLNBROOK 2345 
Re G86A 
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Cossor Secondary Surveillance Radar gives flight information 
automatically. greatly extending ATC capacity. Result: a more 


economic use of available air space and lower operating costs. 


WH 


Transponder ‘ quipped aircraft reply automatu ally to interrogation 
signals from the vround, by transmitting any one of 64 possible reply 
codes. Because the svstem does not rely on low energy echo pulses, 
excellent ranges are obtained at moderate power! levels and the 
controller’s radar display is at all times entirely free from ground 
clatter and rain echoes. Maximum reliable range of the Cossor 
system is 200 num. at 30,000 feet. 

Cossor SSR1251 Transponders are designed in ace ordance with 
ARINC characteristic 532B, to function with ICAO recommended 
two-pulse interrogations Provision is made for conversion 

to work also with the American FAA-proposed three -pulse 

system, should this prove nece ssary. 

Cossor SSR1251 Secondary Radar Transponders have already been 
ordered by B.O.A.C.. Air France and Air India International 

for use in their Boeing 707 jet airliners. 


COSSOR 


RADAR AND ELECTRONICS LIMITED 


j THE PINNACLES, ELIZABETH WAY, HARLOW, ESSEX, ENGLAND TELEPHONE: HARLOW 26862 
R.3 
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Photographs show Blackburn N A239 low-leve 
strike aircraft, and close-up of wheel assembly 
By courtesy of Blackburn Aircraft Limited, 


Blackburn NA3Z9’s will come in on Goodyear 


l 


When they land, production Blackburn Brakes — maximum non-fading reserve of braking power 
oe% ’ Light and strong. Rapid cooling. Easy to maintain 
NA39 aircraft will be depending on SAE FE ae ae 


ge Anti-skid equipment — prevents wheel-locking and protects 
tyres, wheels, brakes and anti-skid braking system. 


settee equipment by Goodyear—proved equip- Wheels — divided at centre to facilitate tyre-mounting and 
@7 PORTLAND PLACE ment that’s without f ici withstand strain of high landing speeds. 
LOmoOn w. - als ‘I rio S1ency, , ‘ : 
. : tt ees ieecaeaeed Tyres — Ribbed Tread design with tough, high-tensile cord 


reliability and economy in weight. carcass. 


We will be pleased to see you on Stand No. 69. 


| SERVING AVIATION THE WORLD OVER — 
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(Continued from page 332) 
selves might be more advanced for F-104 conversion, but 
whatever changes are made, the layout will continue to include 
the current annunciator panel. This is a long strip of warning 
lights providing illuminated legends in conjunction with flashing 
and clicking master warning and caution bars to give itemized 
indication of fire, electrical failure or similar dangers 

On a centre console are starting, electrical and radio controls, 
together with the duplicate throttle and flap levers Hydraulically 
operated, the flaps have a three-position quadrant, with 25° and 
45° extensions. The dual control columns have the standard 
U.S.A.F. B8-A handgrips, bristling with switches and selectors, 
but only the trim thumb button and another little button for 
nosewheel steering are currently in use. Rudder pedals and toe 
brakes on each side are suspended to leave a completely clear 
floor, and are quickly adjustable for leg length 

Back-type P9B-1 parachutes are employed with the Webei 
seats, which have a two-second harness unlock after ejection 
Initial actuation of the side triggers blows off the canopy, 
which may alternatively be penetrated. It has been jettisoned 
inadvertently from 10,000 ft. from the prototype CL-41, to 
which it is still fitted, having been recovered, miraculously, 
completely undamaged 

Starting the P. & W. J60 could not be simpler. Turning on 
the master switch also energizes the single booster pump in the 
collector tank for the five fuel cells, and actuates the low 
pressure cock There is no other control or selector for the 
fuel. which totals 250 Imp. gal. A quick flip of the starter switch 
initiates the light-up sequence, the only other necessary action 
being to bring the throttle out of its cut-off detent to idle as 
the engine is wound up electrically to 10% r.p.m. 

Idling setting of 40% gave a comfortable taxi speed for the 
long. long trail back alongside Frankfurt’s 11,800-ft. runway 
It also resulted in a slightly stiff finger from holding down the 
nosewheel steering button which actuates the front leg hydraulic- 
ally, through 45° each side of centre, according to rudder pedal 
displacement 


This is the system used by the Sabre and other American 
fighters and is positive and convenient, if a little elaborate. 
Its use in the CL-41, which has a turning circle of 37 ft 


diameter, is justified on the score of both training experience 
and the degree of directional control it gives on ice-covered 
runways compared with differential braking 

The alternative method is available if 
hydraulic disc brakes of the CL-41 are quite potent. A smooth 
ride is conferred by the 11 ft./sec. undercarriage, despite the 
135 p.s.i. main tyre pressures. The mainwheels are of very thin 
section compared with the nosewheel, which has a relatively 
dumpy 65 p.s.i. tyre. With its 13.2 ft. track, the low-slung 
CL-41 is very stable on the ground, where its behaviour is 
typically tractable 

Pre-take-off checks include a blip of the stick switch for 
neutral elevator trim, indicated by a green strip at the bottom 
of the annunciator panel. which should otherwise be “ clean,” 
and visual observation of centralized aileron trim. The port 
aileron has a trim surface in addition to a spring tab, while at 
the moment the starboard aileron has a geared tab. Geared 
tabs have been tried on both ailerons, but since the present 
arrangement comes within 0.1 of the required U.S.A.F. rolling 
criterion of 0.9 radians/sec., with stick forces of less than 25 Ib., 
the final solution will probably be wider span spring tabs on 
each side. 

Aileron and elevator trim control from the stick 
switch may be overridden in the event of a runaway by indi- 
vidual selectors on the left of the cockpit. Experience with 
[-33s and Sabres has shown Canadair that most malfunctions 
occur in the stick circuit, which is subject to constant movement, 
but the out of trim forces in the CL-41 are never very large. 

As the J60 has a completely automatic fuel control, the 
throttle may be banged open at any speed for take-off, with 
the engine following briskly from idling to full power in less 
than six seconds. lan MacTavish recommended using nose- 
wheel steering for only the first few yards, since it is fairly 
sensitive, even at low speeds. A jab or two of toe brake is 
all that is then necessary if the CL-41 starts to wander, until 
the rudder becomes effective in the region of 50 knots. 
Acceleration is pleasantly rapid, and slight aft stick pressure 
at 65 knots starts taking the weight off the nosewheel prior to 
a more decisive rotation at 85 knots. 

It was hot and calm (30° C and 4 knots) at Frankfurt at 
the time of my flight, but the CL-41 soared skywards with the 
aid of take-off flap and had a couple of hundred feet by the 
time we passed the end of the long runway. Leaning on the 
brakes to stop the wheels spinning, I retracted the gear, but 
there was no noticeable change of trim until I brought the flap 
up. The nose then had to be held down a little to maintain the 
initial climb speed of 180 knots 

There seems to be much 


required, and the 


thumb 


less free airspace in central 


Germany even than in England, and we had to hold the CL-41 
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yright 


Layout of the roomy cockpit of the prototype CL-41 is not 

necessarily representative of production aircraft, although 

few changes are likely to be made. The annunciator strip 
may be seen in the centre of the panel. 


down at first to 2,000 ft. until clear of the Frankfurt zone. I 
throttled back slightly from max. power of 95 which can, 
of course, be maintained indefinitely with the derated engine, 
and we steamed off southwards through the cloudless haze 
towards Worms 

Given clearance to climb, I opened up to full power, and 
with the excess urge from our cruising speed, we zoomed up to 
an indicated 5,000 ft./min. ascent for a minute or two, before 
the climb fell to around a consistent 3,000 ft./min. We were 
given by control a maximum ceiling of 15,000 ft. which was 
reached in about five minutes 

The CL-41 takes only 12.3 min. to reach 30,000 ft. and, of 
course, is pressurized for operation at that height. Pressuriza- 
tion starts at 8,000 ft.. where the cabin pressure remains until 
the maximum differential of 3 is achieved. This is not 
until about 20,000 ft.. so we were very comfortable at our 
controlled height 

I felt immediately at home in the CL-41. Apart from the 
comfort of the roomy and air-conditioned cockpit, control 
response and harmonization felt just right and the J60 was 
clearly a smooth, willing and obedient source of power. 
Canadair seem to have gained what they were after with the 
ailerons, which are crisp and responsive after moderate break- 
out forces, their only slight lack of positivity being in stick 
centring. I overcame a slight tendency to over-control laterally 
within a couple of seconds of becoming airborne, which seems 
to indicate that the CL-41 should provide a useful introduction 
to the more potent power controls of operational fighters. 

As one would expect, stability was about neutral laterally and 
just positive longitudinally, while I detected a slight tendency 
to tailwag in the more turbulent air lower down. It was a rare 
thrill to get back to a “ tigerish” aeroplane after a long spell 
on the more opulent and sedate American executive types, but 
the CL-41, despite its willingness to be thrown about, lost very 
little by comparison in low-speed handling. 

I started off at 15,000 ft. with a clean stall, but after throttling 
back and raising the nose, we soon found ourselves at 16,000. 
Speed decayed very slowly, but eventually, at about 83 knots 
on the drum-type sensitive A.S.I., a rattling buffet brought the 
starboard wing down into a Stall 

Because of the T-tail, there is virtually no stall warning, 
which was also the case in the “ all-down”™ configuration. Flap 
and undercarriage limit speeds have deliberately been placed at 
a high 175 knots, to give inexperienced students time to sort 
things out, and all that was necessary after lowering the full 45° 
of slotted flap was a blip of aft trim to relieve the nose-down 
tendency The all-down stall was almost identical to the first 
type, except that the speed indicated around 73 knots. 

We then had about 1,100 Ib. of fuel on board, having started 
with 200 gal. At Ian MacTavish’s suggestion, I continued in 
a gliding turn with the CL-41, after it was cleaned up, and 
steepened it from an airspeed of 110 knots until once again a 
washboard judder and a starboard wing drop indicated its 
desire to roll out of the bank. It could not have been more 
gentlemanly 

Next on the programme were spins. The CL-41 has com- 
pleted its preliminary spin schedule at forward and aft C.G.s. 
clean, dirty and with pro- and anti-spin aileron. Only with 
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THE AEROPLANE 
and ASTRONAUTICS 


full aft C.G. and aft trim will it not recover from the spin 
if left to its own devices. It has completed more-than-20-turn 
spins from above 30,000 ft., where its entry is of a text-book 
nature, although lower down it has the typical rough and 
oscillatory autorotation of most jet aircraft. Its next sequence 
will be the exploration of inverted spins. 

I tried two spins to the right, using full right rudder and 
hard-back central stick coincident with the clean stall. The 
CL-41 rolled over to the right quite gently, to the accompani- 
ment of a great deal of buffet, especially on the rudder. On 
the first occasion. I used insufficient foot load to counteract 
rudder buffet. and the CL-41 recovered by itself after a turn 
or so 

A more determined effort got us into a brisk autorotation 
the second time, at a steep angle and fairly consistent pitch 
attitude. Opposite rudder and central stick stopped the rapid 
rotation in about a turn, and recovery from the ensuing dive 
was gentle. We then found ourselves at about 10,000 ft., 
having started at 15,000. 

I do not often get the opportunity to practise aerobatics, 
especially in jets, but the CL-41 is very kind to one’s diffident 
attempts. Rolls, of course, are simply a matter of putting the 
stick over in the required direction at about 200 knots, and 
only a little more finesse is required for loops. A gentle dive 
to 270 knots, with firm forward stick pressure against the 
increasing speed, and then relax to let the CL-41 fly itself round 
it about 34-4 g, resisting the temptation to pull the suddeniy 
light stick back at the top, where we have about 100 knots; a 
little more g in the ensuing dive. and then lose some of your 
speed in an effortless upward roll. 

In something like a CL-41, and on a day like this. one 
wonders why pilots get paid for flying. 

Plenty of fuel left for a couple of circuits, if control are 
kind to us (as indeed they have been), so air-brakes out for a 
let-down, and back to the beacon. Perhaps the only suggestion 
of disappointment throughout the flight at this point: operating 
the air-brake switch on the throttle seems to produce no notice- 
able deceleration, buffet or trim change. They must be working, 
since we are descending rapidly without exceeding about 250 
knots, but Canadair are well aware of this deficiency, and the 
air-brakes in production CL-41As are to be doubled in 
effectiveness. 

No room for a Mach run on this flight, but the prototype 
has been up to 0.75 without compressibility troubles, and is 
currently cleared for 0.7M for demonstrations. The design 
0.8M will be achieved as the flutter envelope is zxtended, with 
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the aid of the R.A.E.’s little rocket “ bonkers” in the tail, for 
excitation 

Back in the circuit, there is no trouble in getting down to 
flap and gear speeds after throttling back, and then gradually 
getting slower from the initial 175 knots, to reach about 120 
on base leg. Apart from the rather thick windscreen arch, 
runway visibility is excellent, and low-speed control ample 
to reduce to 95 knots on finals. Engine response is good to 
adjust the rate of sink, and with full flap the aim is to arrive 
at 85 knots for the flare-out. 

Elevator is ample at this stage, and the usual tendency, 
because of the low-slung undercarriage, is to flatten-out fairly 
high. I conformed to this pattern, but it was just a question 
of holding the attitude and letting the CL-41 sink obligingly 
on to its soft oleos. Air brakes were left out, since they are 
the lateral fuselage type and do not affect control or ground 
proximity, and the CL-41 can overshoot with everything down 
plus full aft trim as well. Brakes are effective, and on reaching 
the end of the roll, nosewheel steering can be engaged for the 
turn-off. 

After more than an hour in the CL-41, I was conyinced that 
it more than meets its specification, and is a sound concept, 
soundly engineered. If this specification results in an aeroplane 
that seems supremely easy to handle and is unprecedentedly 
forgiving, then this is presumably the way that military types 
are developing. The very high sink rates at low airspeeds of 
some of the more advanced operational aircraft, however, will 
need some pre-familiarization, but this will presumably be 
done at the operational stage in the two-seat adaptations. 

With a basic cost of $200,000, in round figures, and relatively 
low operating expense, the CL-41 should certainly offer an 
economical prospect for many stages of training, and is thus 
likely to be of considerable interest to many of the smaller 
air forces, 


Leading Particulars 

Dimensions.—Span, 36 ft. 4 in.; length, 32 ft.; height, 9 ft. 4 in.: 
gross wing area, 220 sq. ft.; track, 13 ft. 2 in. 

Weights.—Empty, 4,859 Ib.; crew, 400 Ib.; fuel (247 gal.) 
1,927 lb.; oil, 14 Ib.; gross weight, 7,200 Ib.; overload gross, 
7.650 Ib 

Performance.— Max. level speed, sea level, 385 knots; at 30,000 ft., 
412 knots; cruising speed, 85% power, 300 knots; initial climb. sea 
level, 4,100 ft./min.; at 30,000 ft., 1,400 ft./min; service ceiling 
44,500 ft.: stalling speed, 65 knots E.A.S.; take-off to 50 ft., 
1,830 ft.; landing from SO ft., 1,920 ft.: range with 175 Ib. reserve 
fuel, 800 n.m.; endurance, 2 hr. 25 min.; typical training mission 
2 hr 


Systems familiarization 
for the F-1L04 


HE need for a two-seat trainer with the weapons systems 
electronics of the F-104G supersonic strike fighter is 

illustrated by the fact that current flight instruction on the 
radar equipment is given in a venerable and converted DC-3 
It is. of course, possible to use the two-seat F-104F version fot 
this mission, but both initial and operating costs tend to take 
a large slice of the overall training budget. By using a sub- 
sonic systems trainer, for which Canadair have developed the 
CL-41IR, NATO air forces operating the F-104G have the 
opportunity of effecting substantial economies in aircraft and 
support requirements without compromising efficiency 

Carrying the same complex electronic equipment as the 
F-104G and using the characteristically long nose radome, the 
CL-41R is half the cost of an advanced trainer for a similar 
role, and one-third the cost of a flying classroom type aircraft 
Basic airframe cost of the CL-41R has been quoted as around 
$225,000. or, in round figures, some $500,000 with full 
electronic packages. In fuel consumption, the CL-41R costs 
$12.40 an hour, compared with $46 for an advanced trainer 
and $112 for the F-104F/G. Similarly, a survey of maintenance 
man-hours per flight hour shows that the CL-41R requires four 
man-hours compared with 21 for an advanced trainer and 45 
hours for the F-104G 

Structural integrity of the CL-41R provides a fatigue life 
of over 5,000 hours, even when the aircraft is operated con- 
tinuously at altitudes below 4500 ft The small trainer can 
operate within a large spectrum of the F-104 mission capability. 
having manceuvring load factors comparable with operational 
aircraft) and providing economical instruction in inertial 
navigation as well as pilot-proficiency checks at squadron level. 
The CL-41 can use small airfields: it has side-by-side seating 
with a central radar scope: and has self-contained facilities 
for engine starting and warm-up of electronic equipment. 

Equipment common with the F-104G comprises NASARR 
Model R24A radar system, nose radome and pitot-static boom 
inertial navigation system LN-3; UHF radio ARC-552/AIC-18: 
TACAN: Selective identification feature; air data computer: UHI 


BREAK POINT 
os PRESSURIZED COCKPIT 
wm" FUEL CELLS 


F-104 FORM : 
FACTOR PACKAGES 


~ OXYGEN CONVERTER’ 


RADAR NOSE CONE 


communications antenna system; and standard form factor 
packages (carried in rear-fuselage bulges) of F-104 electronic 
equipment. The NASARR monopulse radar system performs 
the functions of air-to-air search, air-to-air blind acquisition 
and automatic tracking; ground mapping, contour mapping, 
terrain avoidance and air-to-ground slant ranging 

The CL-41R advanced systems trainer has a similar perfoi 
mance to the 475-m.p.h. CL-41A, although its gross weight 
is increased from 7,200 Ib. to 7,870 Ib. If required, improved 
performance ts available by the use of the full 3,000-Ib. military 
thrust rating of the Pratt & Whitney JT-12 turbojet. This 
gives the CL-41IR a maximum level speed of 512 m.p.h. at 
20,000 ft., reduces the time to 20,000 ft. to 6 min. and increases 
the sea level climb to 4,700 ft./min. 

Length of the CL-4IR is 40 ft. 7 in. Limiting load factors 
are +5.3 and —2.1 g, and maximum Mach number, 0.8 

Development of the new version of the CL-41. which is being 
studied with interest by the Canadian and German Govern 
ments, among others, is a logical step for Canadair. The basic 
CL-41A has reached an advanced stage of development. and 
the first Canadair-built CF-104 was rolled out on Mar. 27. Two 
hundred CF-104s are on order for the R.C.A.F. in Europe. and 
Canadair is building many other Starfighters in the form of 
knock-down components for NATO and export production 
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Not long ago the problem in jetliners was to prevent fuel from 
freezing. Shell research found the answer—the first low- 
freeze-point kerosine. 

Now, with supersonic flight, the problem is heat. High tempera- 
tures in supersonic airframes, due to kinetic heating, affect the 
stability of conventional fuels. 

In seeking an answer, Shell scientists simulate in a glass flask 


; the atmospheric and temperature conditions which fuels would 
experience in supersonic flight. The effects are then measured 
by standard methods. Samples of metals used in aircraft fuel 

4 


systems can be introduced to see how they influence the 
thermal stability of the fuel 

Research such as this is essential to the development of an 
economic fuel for supersonic flight. 
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TIME OF FLIGHT 155 MINS. 
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SWEDEN: SAAB Lansen SAAB Draken ITALY: Fiat GQ1T JAPAN: 


HOLLAND: Fokker Friendship USA: Boeing 707 USSR: Rover APU 


Major Continental aircraft and engine manufacturers choose Lucas fuel and combustion systems for 
their gas turbines and ram jet engines. In Great Britain too Lucas is in the forefront of the gas turbine 
equipment field. In fact the world over Lucas help to build and maintain the finest aircraft engines. 


STAND Nos. 103-105, 124-126 


Lucas Gas Turbine Equipment Limited, Birmingham and Burnley, England. 
Lucas-Rotax (Australia) Pty., Limited, Melbourne and Sydney, Australia. 
Lucas-Rotax Limited, Toronto, Montreal and Vancouver, Canada. 


Lucas, S.A.R.L., 11 Rue Lord Byron, Paris 8e. 
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Generating and starting systems designed, developed and manufactured by Rotax have for many years 
been fitted to the world's aircraft. The experience that is built into every piece of equipment Rotax 
produce make them Great Britain's largest exporters of aircraft electrical equipment. 


STAND Nos. 103-105, 124-126 
Rotax Limited, Willesden Junction, London N.W.10. 
Lucas-Rotax (Australia) Pty., Ltd., Melbourne and Sydney, Australia. 


Lucas-Rotax Limited, Toronto, Montreal and Vancouver, Canada. 


Lucas, S.A.R.L., 11 Rue Lord Byron, Paris 8e. 
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@ TO OUR DESIGN or 
@ TO YOUR SPECIFICATIONS 
@ FOR ALL ELECTRICAL APPLICATIONS 


@ Write for more information 


The upper and lower illustrations on the left hand side 
are reproduced by kind permission of Rolls-Royce Limited 
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Getting the Feel of Jet 


HORT's SC.1  flat-riser demonstrations at 

Farnborough, Paris and made jet VTOL and 
level-flight transitions almost commonplace and yet. up to the 
present time, no other aircraft in the World has shown itself 
capable of successfully duplicating this achievement as a matter 
of routine. It will probably be only a matter of days before 
this situation is changed——but this will not alter the fact that. 
with the SC.1, Short Bros. and Harland have a unique back 
ground of vToL jet experience. dating from the first cautious 
hovering trials in October. 1958 

To be precise, practical experience started even before: this 
time for both pilots and technicians concerned with SC.1 
development. who were able to experiment with the operation 
ind effect of the aircraft's air nozzle control and autostabiliza- 
tion systems under and dynamic conditions. This was 
made possible by the construction of a full-size simulator rig. 
pivoting freely on a central air bearing. and accommodating 
all the hydraulic and electric control and autostabilization 
services, transistor mechanisms and pilot's equipment and 
instrumentation of the actual aircraft 

A cruciform steel structure representing the fuselage and 
mainplanes of the SC.1 was built to have a similar inertia to the 
actual aircraft. although. in the case of the dynamic rig. its jet 
engines to supply the necessary air source were mounted outside 
the simulator enclosure Pressure air was tapped from the 
compressor of a centrifugal Nene turbojet of the type fitted 
to the Rolls-Royce “ Flying Bedstead.” but. as this tends to 
surge at high r.p.m., an axial-flow Avon. designed for flap- 
blowing in the Supermarine 535, is also available 

Ducting and air-jet control systems are the same as in the 
SC.1, hot pressure air being fed from the engine room through 
the centre pivot to a distributor head on the rig. It is then 
ducted to the variable-area control nozzles in the wing-tips. 
tail and nose, which provide stability and adjustment of aircraft 
attitude in the hover condition. To avoid adverse ground effects 
in the simulator, these nozzles are inverted to exhaust upwards. 
compensation being made by incorporating reverse links in the 


Irom its many 
elsewhere. has 


realistic 


control circuit and correcting the autostabilizing mechanism 
Aileron and elevator control surfaces. which naturally move 
with stick displacement. are simulated by torsion bars and 


The rudder 
control is 


masses, representing load and inertia respectively 
represented. 


is not thus although directional jet 
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Lift 
by John Fricker 


faithfully reproduced by differential rotation of the fore and 
aft nozzles 

In its completed form. the simulator offers many advantages, 
although kept relatively simple with no linked computer. Not 
only did it enable the original SC.1 test pilot, Tom Brooke- 
Smith. to become familiar with the control response and charac- 
teristics of the aircraft in the hover regime, but it was also 
used for the functional testing of the hydraulic autostabilizer. 
elevator power control and air nozzle systems with both safety 
It eliminated the need for a separate test 
rig for each system. and facilitated the use of recording instru- 
ments in a separate control room connected to the rig by 
overhead cables. It is also possible to operate the rig remotely 
from this room, either manually or by signals fed from a Short 


and accessibility 


analogue computer 

Yet another application was the simulation of emergencies 

particularly the failure of one of the SC.1I's four vertical lift 
engines. This is achieved by moving a mass on the simulator 
in out-of-balance moment equal to the displacement 
of the vertical-jet at the same time, closing 
one of the ports in the air distributor head to reduce the flow 
Some of the high-pressure air from the Nene or Avon is ducted 


to give 
thrust centre and 


to the central semi-spherical bearing, to provide a cushion 
which is virtually frictionless 

Armed with this essential minimum of background, I 
approached with some interest, during a recent visit, the 


fearsome-looking rig which is tucked away behind corrugated- 
iron walls in a remote corner of Queen’s Island airfield, Belfast. 
It was explained to me that as the simulator was necessarily 
fixed-base and with no variation of “ hover” height, the pilot's 
controls were confined to stick and rudder pedals for three- 
dimensional alteration of attitude. Using helicopter parlance. 
the cockpit was equipped for cyclic, but not collective, control, 
and the rig does not, of course, introduce any related effects 
of translational movement following tilting of the lift vector 
by a change in aircraft attitude 

Handling the simulator is therefore very much easier than 
hovering the SC.1, but, with the aid of a rectangular sight 
mounted above the rudimentary instrument panel and a con- 
venient graticule on one portion of the circular wall, control 
response and autostabilization effects can be explored with 
precision The SC.1 a triplicated-channel system for its 


uses 


a oo mt- ea _ Sees se a a C0Q_A_ROX0CNC, ee ae ay 
: * ee ON wate Mane? | dee 2 y uf 
a 
a ‘ a ‘ ee “eee 
OO a em Eee eee DE Wenn eee ere ee os 
¥- . - es 
n 3 oa ~ 
ees 
% ae bo” ise 
: e, ne P So a 
P g ea: 
B- ' : sal ee 
2 P . = — a 
F a 3 ’ a nee %s "eg 
— g : 4 ‘ Ae 
' P as 3 so % eam: A z Bint Ae “RSs 
i a = > | ae , _: en a) 
ag , a Tie ee 3 , & : Boe is aa : ae aes = a 
. ey ‘ py ot ee nent Ae a 
: i cog : ) oe eer 4 4 % ne bas Tg 
ao ose Pe eg ; : Apes . aly 
i ; : _ : = & ste > 
: " 3 é 2 = — ass Bera 
tort the ahi be Be = oo eee ; 
2 soe: Ft. : : — 3 “es d Pema st 
Baers ee ” \ es. yp, 
> cap : Be 4 ‘ Ps a og a 
oe Pees By * » ee oS eee = 
™~ ~ i > ea : aan ee _ ae 
o-. ni - ° ee — serra: a 
on - ; = * . — yea rr ae 
eee 4 4 : _—— . = Ee eee piste! 
See % : . ye z 4 Se St 
2 E . 73 be a Bi ‘eg 
— fs Pad Sa. : eta. X ee ie fet 
i jee ‘ & e sf = Seg E : 2. ae Be : cers 
f C a wid age oer = = ae Be ~ A q 
f Z "ae . “Fe Sos : 3 ‘ea ee 2° pet 
fi, ; : i —-_ ee = 2 eae - 
: htm % " & Ps eee a —- ‘> ona © ee 
VES eo) aa So » oe 
; = : yo e _ eee +: ae - 2 
- irs Be Bo 2 Mewes = ’ a, 
r F . ae se met a pti) SS ee s ’ ae 
tt a : a y 3 . ae. ‘ 
- ‘ = — ee: 
: 4 s | , — 
—_ é a a a 
ae m a oy Fae 
~ _ ys cs = E Sg ae 
“=, * ee BS i i. ag 
le seit a am a 
“- ai A — a 
: ns he a ver Re Seebr Tees: ei cr a 
, - roy Oe “ey, 38 
a 4 & 3 + rite sad Z, fort pins 
2 “s : i nd oe Sey a 
; ; 2 . a # a aa 
sus. ghee 4 a ey 
erg es , =a s ih, i ae 
ee ee ee eis Oe 
isd ies ee ree 
on 
ar 
sn Me 
mee 
ia 
og 
Se a 
as? 
eer 
ae 
eae 
4 ane, 
eae 
aed 
en 
ie 
» cai % 
. 2. 
A 
i Sees 
mae iy 
eo 
: Byes 
es 
Bate: 
hare: 
Se re) 
Seat a 
ey tks, 
Pig i> 
a 
1 a 
‘ bt. 

. Rs cs 
rae? 
pa 
=e 

a ae 
sat. 

me 
Me 
J Ai 
pita 

Be lire 

5 a. 
a 
4. ae 
ic ane 
Pee 
Rake 
? bak <9 xi, 
ee, 
ire 
3 eee 
eae: 
> a 
: “ig 
ee. i 
Nea 
: yer 
: Aer: 
5 sd rf 4 

Pies | 

1 aes. 

° eee 

‘ sna 
a " 
Pak a SS 


THE AEROPLANE 
and ASTRONAUTICS 


fully-powered pitch and roll controls, so that, in the event of 
a failure in any part of the circuit, or a runaway, two channels 
remain at the disposal of the pilot. Each channel is completely 
separate and may be isolated by selector switches in the cock 
pit for functional checks 

From the stick, position signals are fed into an amplifier 
box, together with the output from the six rate gyros and 
the three two-axis attitude gyros. The amplified and modulated 
signals then go to the servo motors, which again are triplicated 


for each control. Each is capable of supplying 100 powel! 
for control actuation The attitude gyros were not installed 
in the simulator at the time of my “ flight.” which meant 


that the rig was only autostabilized in pitch and roll. It seems 
that the effects of this are not particularly apparent to the 
uninitiated pilot 

Settled in the lofty “ cockpit” of the rig, and in RT contact 
with the surrounding earmuffed technicians, I heard the distant 
wail of the Avon starting up against a busy background growl 
of electrics and the hydraulic motor. My first essay into jet-lift 
hover was to be in the manual mode, for reduced sensitivity. 


and, after the access ladder had been taken away. I heard 
the drill being run through for withdrawing the hydraulic 
stops and leaving the two-ton rig suspended on its air bearing. 

Gusts of warm air, together with a thunderous roar of 
jet blast, announced the arrival of our control medium and 
the stick came sluggishly to life. Heavy loads and a fairly 
wide range of movement seemed characteristic in this mode, 


but instability did not seem over-pronounced 
of the greater resistance of the rig to external disturbances 
through its mechanical limitations. It did not seem too difficult 
to keep the sights in fairly motionless alignment in the simulated 
hover, and equilibrium could be restored fairly quickly after 
a violent change of attitude (an unseen heave, I gathered, on 
one of the rig’s extremities). In some cases, however. full 
control travel was necessary to compensate for the change in 
attitude, with the stick on its stops. ; 

To the accompaniment of rich Irish brogues on the rt, the 
Mk. 1 auto stabilizer was changed to “ auto” operation, and 
the difference in handling was immediately apparent. On 


possibly because 
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centring the stick, greatly reduced loads were evident, and 
the necessary range of movement to maintain a constant attitude 
was very much smaller. Control via the air jets felt to me to 
be surprisingly crisp, and corresponding quite closely to the 
feel of normal control surfaces in forward flight. As the rig 
is restricted, because of its structure, to a 10-degree change of 
attitude in pitch and roll, the effects of air nozzle control could 
most easily be explored in yaw, which allows 180 degrees of 
movement 

The sort of rates of yaw which I explored by vigorous rudder 
pedal deflection would hardly be necessary, or perhaps practical 
in the SC.1 itself, but on the rig they did enable the power 
and precision of air-jet control to be experienced A rapid 
yaw could be initiated and stopped with precise control at any 
given point after very little experience. In “auto” the only 
tendency to over-control seemed to be laterally, where a slight 
wobble could be encountered while endeavouring to centre the 
stick 

Brief experience with the simulator, however, left me with 
in even deeper respect for the one or two pilots who have 
flown the SC.1, with its many added factors of disturbance and 
additional complication of height control through variations of 
jet lift. After the success they have achieved, the way is open 
for more practical development of the proven capabilities of 
the multi-engined jet-lift vrot concept, and a tactical appli- 


lines of 


cation would seem desirable as a parallel to other 
similar experiment 
The “cluster” concept of lift engines has been thoroughly 


proven in practice by the SC.1, and its particular suitability 


for supersonic flight makes it worthy of a more advanced 
research programme. With the improved specific weights 
obtainable from later lift engines. aircraft of the “cluster 


configuration will be able to offer worth-while payloads while 
still achieving vertical take-off. avoiding the limitations of even 
v/stoL performance currently thought to be acceptable with 
other types of jet lift. A final, and very significant thought ts 
that. whereas the next Short vror project, should it materialize 
will be a second-generation aircraft. everyone else’s will be a 
first attempt. 


Powerplants for VTOL 


S we have noted elsewhere in this issue, once again at 
Farnborough there is a good deal of emphasis on special 
powerplants suitable for the coming generations of vTol 
aircraft. On the Rolls-Royce stand, in particular, there are to 
be found interesting models of hypothetical projects 
embodying vertical lift engines 
These studies have, in fact, been dealt with in greater detail 
in a paper—by Mr. G. L. Wilde, A.F.R.Ae.S., head of the 
company’s preliminary design section——that was disclosed just 
before the Show opened. In it, Mr. Wilde states categorically 
that two types of vrot aircraft can be developed in the 
immediate future All the engineering problems of their 
powerplants can be solved, he says, using data which is now 
available or the results of current tests and research. Four 
project studies-—-two fighters and two transports—-are discussed 
One of the types is a short/medium-range strike aircraft, to 
cruise at high subsonic speed at sea level, carrying a military 
load equal to about 10 of its all-up weight. Supersonic 
performance at altitude could be provided, if required, with 
reheat on the propulsion engine 
The other type. which could 
capability, would be a tactical transport aircraft of about 
100,000 Ib. take-off weight It would carry a payload of 
20,000-30,000 Ib. for ranges of about 500 n. miles, cruising at 
speeds of 300-400 kt. at heights up to 20,000 ft 


some 


have either vTot or sTol 
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As seen in the accompanying drawings. all these are of 
basically conventional layout They follow well-established 
aerodynamic design and offer no new design problems 

Mr. Wilde considers that the overall risk involved in choosing 
a completely unconventional layout appears to be too great ai 
the present stage. Nevertheless, he says, the engine designer 
still looks hopefully for an elegant design of v/STOL transport 
aircraft; he continues to achieve lower engine and powerplant 
weights, confident that a really good aircraft configuration will 
finally emerge. It is now possible to design a jet-lift engine 
which gives a thrust up to 16 times its own weight 

The first of the two types of vrot strike aircraft illustrated 
has a cranked delta layout and four lift engines in the centre 
with a single, “ efficient,” by-pass engine for propulsion. The 
second type has a wing of higher aspect ratio; four lift engines 


(Continued on page 337) 
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English Electric are leading the rapid expansion and development now taking place in the Aircraft 
Equipment Industry. Now they have senior vacancies which can provide the satisfaction and 
excitement that can only come from working on new ideas 

These positions hold great prospects for advancement in a branch of engineering that calls for 
higher than average ability and the salaries that go with them are in keeping with the jobs 
themselves. The Division is equipped with all the latest laboratory and testing facilities. 

The factory itself is only a quarter of an hour’s drive from beautiful Yorkshire countryside. 
Houses are plentiful, prices are low. We will help with home finding and removal expenses, or 
provide a company-rented house. 

Che initial interviews can be held in London or at Division Headquarters. 


Systems Design Engineer 


Previous experience on the application of design of A.C. and D.C. power systems for aircraft 


is desirable. Candidates must have minimum qualification of H.N.¢ 


Transistor Applications Engineer 


For work on the application of transistors to aircraft electrical power systems. Previous experience 
on related work is essential — such as semi-conductor devices, control systems, G.W. systems, 


either in industry or the services. 


Senior Sales Engineer 


Engineer with Aircraft background and 4-5 years commercial experience. To be based in the U.K. 


but with frequent visits to the Continent and occasional visits to other countries. A commer- 


cial foreign language is desirable, but not essential. 


Junior Sales and Contracts Engineers, with preferably some commercial experience, are required 


to prepare estimates, contracts and to handle progress control at the Works 


AIRCRAFT EQUIPMENT DIVISION OF i. s!.ztut 
application without delay to: 

The Manager, 

Aircraft Equipment Division, 


English Electric Company Limited (6.P.S.) 
English Electric House, Strand, London, W.c.2 
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THE BATTERY REMAINS DAGENITE 
| 


| 
7 TT | 


High orlow...? Perhaps swept...? There are several different wing positions 
open to the modern aircraft designer. The Herald, Viscount 810 and Comet 
demonstrate three of these. However, wherever they place their wings, 
Handley Page, Vickers and de Havilland all place their confidence in Dagenite 
aircraft batteries, thuscontinuingalong-standing relationshipwith ourcompany. 


DAGENITE BATTERIES - MADE LIGHT FOR FLIGHT 


PRITCHETT & GOLD AND E.P.S. CO, LIMITED 
DAGENITE WORKS, DAGENHAM DOCK, ESSEX. (DOMINION 0121). ALSO AT LONDON AIRPORT 
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(Continued from page 336) 

ire installed in two pairs at the front and rear of a cent il 
weapons bay, and two pure-jet engines for propulsion are 
installed in the wing roots 

Both aircraft would be stabilized during hover and transition 
by control jets in the wing tips and fuselage fed by compressed 
ir from the lift engines. Thrust of the control jets would be 
regulated by an autostabilizer 

The cranked-delta type is really a refinement of the SC.1 
design. with lighter lift engines and a much more efficient 
propulsion engine 

Although the second configuration is new, Mr. Wilde suggests 
that the layout presents no great difficulties The pitching 
moment resulting from an engine failure would be greater than 
with the cranked-delta type, and a greater installed lift-thrust 


weight ratio would be needed. The two pure-jet propulsion 
engines would be lighter than the by-pass engine of the other 
aircraft. but this would be offset by their higher fuel 
consumption 

It is often claimed, says Mr. Wilde, that there will be a big 
ving in installed thrust, if such aircraft are designed for STOL, 
rather than vror, performance. This depends on the definition 
of stot adopted; if it is taken to mean attainment of a height 
of 50 ft. in a horizontal distance of 500 ft., the thrust weight 
ratio needed is 1.05 

For stot performance of this type it 1s necessary to deflect 
the thrust during the take-off at low forward speed, and the 
aircraft aerodynamic controls will not provide sufficient pitch 


ind roll control for safe per wion 

It is much better to design the aircraft from the start for 
tion: to ensure satisfactory manauvrability during 
vertical take-off and landing, a thrust/weight ratio of 1.2 is 
necessary Installed thrust is not a great deal more than for 
the sTOL type, and if the aircraft is designed at the outset fot 
VIOL Operation, its take-off and landing will be safer than with 
the SToL type. The author makes the further point that whereas 
VIOL aircraft can achieve STOL, the reverse is not the case. 


VIOL oper 


If a definite requirement is stated for an sTOL strike aircraft, 

choice must be made between the use of a single engine 
whose propulsive thrust can be deflected to give lift thrust, or 
a composite powerplant with separate propulsion and booster 
engines. all of which have means of thrust deflection. In both 
cases a thrust/weight ratio of 1.05 is needed 

If a single-engired layout is chosen, the powe plant design 
must be a compromise between take-off and cruise requirements 
It will have too high a thrust for the subsonic cruise and must 
be designed with a medium pressure ratio, to keep the specific 
weight low, and with a high by-pass ratio to reduce fuel 
consumption The engine must be well throttled back for 
cruise, giving a poor specific fuel consumption at high subsonic 
speeds 

If the composite powerplant is chosen, separate propulsion 
ind “* booster ” engines are used whose effluxes can be deflected 
during take-off. Both types of engine can be designed for the 


best performance in their respective réles without the need for 


iny compromise. This means that the lightest possible turbojet 
booster engine can be combined with a propulsion engine or 
engines whose thrust is matched to the cruise or manceuvre 


requirements 

Comparison of aircraft of these two types, designed to meet 
the same low-level strike rdle, shows that the one with com 
posite powerplant will be much smaller than the single-engined 
\ircraft, particularly if the composite type has a_ by-pass 
propulsion engine giving a good specific fuel consumption. In 
this case, the single-engined aircraft will have a take-off weight 
more than double that of the composite powerplant type 
At the economic cruise speed of Mach 0.45 the single engine 
throttled to 12°, of maximum thrust, whereas with the com 
yosite type the propulsion engines would be throttled to about 
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20°. of the maximum rating. In these conditions the single engine 


has a very much higher fuel consumption. 

In estimating the weight of a vrow aircraft for the low-level 
strike mission, a delta planform of low aspect ratio was chosen. 
High-lift devices are unnecessary and were omitted, and a 
lightweight undercarriage was assumed. This led to the assump- 
tion that a structure weight of 18-20% of the take-off weight 
was possible, compared with 28-30 for the STOL aircraft 

The conclusion from these Rolls-Royce studies is that 
sufficient booster or lift thrust can be installed to achieve 
vertical take-off and landing without the need for deflection of 
the propulsive thrust, and that a vrov aircraft of this type need 
only be very little heavier than a sTOL aircraft with a composite 
powerplant which has been designed for the same mission. 

The tactical transport studies illustrated in Mr, Wilde’s paper 
are, he says, by no means an ideal solution; but, nevertheless, 
“they are a practical step towards the large vroL transport.” 
This aircraft is of conventional layout, with the addition of 
pods on the wing which ca lift engines. In one case they 
ire pure jet lift engines, in the other case, lift fans. The aircraft 
with fan-lift engines has thrust deflectors on its propulsion 
engines 

An arrangement of this type offers little scope for the reduc- 
tion of structure weight, and vrot capability brings with it 
severe range and payload penalties. But such an aircraft would 
be verv useful for gaining operational experience, and would 
allow the multiple-lift-engine powerplant and systems to be 
developed in readiness for later aircraft of more advanced 
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With such an aircraft it is unlikely to be practical to deflect 
all the thrust for STOL operation as is possible for a small 
strike aircraft If stow of the 500-ft. run to 50-ft. height 
variety is needed, it would be better to design from the start 
for VTOL operation. In this case, studies show that the lift- 
thrust/weight ratio should be 1.4 to 1.45 if the aircraft is to be 
capable of operating in ISA+20° C. conditions from an airfield 
2,000 ft. above sea level 

On the general subject of vro_ powerplants, Mr. Wilde points 
out that the ratio of lift-thrust to aircraft all-up weight will 
depend on the configuration of an aircraft and its operational 
environment. The size or number of lift engines is decided by 
matching the maximum engine take-off rating to the hottest 
and highest operational conditions likely to be met. 

At its maximum rating, a lift engine would have an overhaul 
life of about 200 hours. Assuming one-hour sorties and that 
only 20° of the take-offs will be at the full design rating at 
100° F. and 2,000 ft. with the rest at ISA sea level, and with 
landings at 80°, of the take-off weight, this would give a lift- 
engine overhaul life of about 800 hr., which is equivalent to 
16,000 airframe hi 

A lift engine must have good starting characteristics, a low 
idling speed, fast acceleration times and a rapid thrust response 
to a sudden change in fuel flow. Most of these requirements 
ire met by the RB.108 Although this engine could be 
developed to give a thrust of 3,000 Ib. and a thrust/weight 
ratio of 10, experience has shown that it is now possible to 
design a much lighter, cheaper and more simple jet-lift engine. 
By using the latest materials and manufacturing techniques, the 
cost per unit thrust can be reduced to less than half that of a 
propulsion engine of the same thrust. 

Small turbojet lift engines of 3,000-5,000 Ib. thrust appear 
to be the most suitable for small military vro aircraft. But 
for large freight aircraft turbofan lift engines of 8,000-12,000 Ib. 
thrust would seem preferable, largely because they produce 
less jet noise. But engines of this type have a lower thrust- 
response rate, which affects aircraft control. They also suffer 
from a relatively high thrust penalty if they are designed to 
supply high-pressure control jets 
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FTER radiation, probably the greatest environmental hazard 
affecting the future astronaut are the dust particles which 

exist in space. Composed of iron, silicates and other substances. 
they intersect the Earth’s orbit, sporadically and in showers, 
and although most of them are no larger than grains of sand, 
they travel at extremely high velocities—from 7 to 45 miles/sec 

The main source of these particles is the asteroid belt, wh ch 
may be the remains of an unformed planet er one which 
destroyed itself at an early stage of its evolution. Most of the 
‘debris " is confined to the region of space between Mars and 
Jupiter, but some particles in eccentric orbits periodically cross 
the Earth’s path and impact on the Earth and the Moon 

When in space, the particles are known as micrometeoroids 
Upon entering the Earth’s atmosphere and vaporizing, they 
become meteors, or “ shooting stars,” while those which reach 
the surface are termed meteorites. The larger varieties which 
may occasionally be picked up on the ground are, of course, far 
removed from “space dust,” but fortunately for the space- 
traveller, they are comparatively rare. 

To investigate the micrometeoroids more fully. NASA has 
a well-defined programme of experiments employing different 
techniques. A system of some novelty is the S-55 satellite 
in which the attempt is made to assess the penetrative energy 
of the dust particles 

A first attempt to launch an S-55 satellite into orbit failed on 
Ine. 30 when a four-stage, all-solid Scout rocket was fired from 
Wallops Island, Virginia. Unfortunately, on that occasion, the 
third stage failed to ignite and the payload was lost in the 
Atlantic Ocean some 325 miles down range. A second firing 
on Aug. 25, however, succeeded in placing a similar payload 
in orbit under the name of Explorer XIII 


Orbital Parameters 

The 8-55 satellite—which is about 76 in. long by about 24 in. 
diameter—is installed around the 18 in. diameter Altair rocket 
motor forming Scout's final stage. A thin stainless-steel heat 
shield protects the payload during ascent and is subsequently 
jettisoned at about 344,000 ft. to expose five types of detectors. 
Launching is made in an easterly direction so that injection into 
orbit occurs some 1,060 miles down range fom Wallops Island 
about eight minutes after lift-off. 

On its first swing, the satellite was expected to cross the 
southern portion of Africa, mid-Australia, and the southern 
region of the Hawaiian Islands. It was then to pass over the 
central regions of the continental United States, beginning north 
of San Diego, Calif., before it reached the Atlantic Ocean just 
south of the launching site. The planned orbit had an apogee 
of 610 miles and a perigee of 280 miles, with an initial period 
of about 99 minutes. Figures actually achieved were apogee 
606.34 miles, perigee 174.6 miles and period 97.27 min. The 
launching angle was inclined at 36.42° to the equator. 

In this particular satellite, the experimental payload does not 
separate but remains attached to the fourth stage of the carrier 
rocket. Total satellite weight is 187 lb. Of this, the various 
sensors, telemetering equipment, and attachment fittings, etc., 
amount to approximately 125 lb. The empty fourth stage 
motor and the upper transition section, joining the fourth stage 
to the third, weigh about 50 lb. and 12 Ib. respectively. 

At the same time as the protective nose-shield is jettisoned 
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Dust”? Satellite 


(at the end of the coasting phase following second-stage burn 
out), the folded antennae in the satellite’s nose are extended 
This is immediately followed by third-stage ignition and separa 


ion of the second stage. Stage three burns out at an altitude 
of some 516.000 ft., but remains attached to the fourth stage 
to provide guidance and control during the period when the 


vehicle is coasting to the peak of the ascent trajectory at nearly 
280 miles 

Finally, the fourth stage is spun-up to about 190 r.p.m. by 
small rockets and fired from the final stage to attain the desired 
orbital velocity. The time from lift-off to injection is 8 minutes 
18 seconds 

Pressurized Cells 

The S-55 satellite is designed to yield information on the 
impacts of larger sizes of meteoroids than those covered 
by earlier satellites. Three sensing instruments—pressurized 
cells, foil gauges, and wire grids—providing a total area of 
24} sq. ft.. are exposed to particle penetration. Cadmium 


aa. . 
An artist's impression of the S-55 micrometeoroid satellite 
which was successfully placed in orbit by a four-stage Scout 


rocket on Aug. 25. It is designed to count and measure 
dust particles in space. 


sulphide cells and impact sensors. having a combined total area 
of 44 sq. ft.. are exposed for impact detection 

Five test groups of silicon-cells fitted on the nose of the 
satellite afte intended to determine the amount of protection 
which solar cells will require when operating on protracted 
space missions. Five cells are shingled for each group. Two 
groups are unprotected, two groups have 0.006 in. glass sides 
covering the sensitive area, and one group has a 0.062-in. quartz 
window. 

The primary micrometeoroid detectors are pressurized cells. 
comprising 160 half cylinders of beryllium copper ranging in 

(Continued on page 339) 


Technicians at the Langley 
Research Center carry out 
instrumentation and control 
tests on the Scout rocket, 
which was the sixth in the 
development programme 
Apart from placing the S-55 
payload (foreground) in 
orbit, the recent firing gave 
NASA another opportunity 
to study the « performance, 
Structural integrity and 
environmental working " of 
the 72 ft. long, 36,600 Ib 
solid booster. 


lst. ao en ia, lll ee re ee ee 
ae 2 2a: ae : > jy RGA ELS eis Rei koe rs scutes coe te sn 2 me eee n+ Saale oe ai ag eal weche af, 5 . ‘. seh il a Ke. es 2 . eno eae pesmeamie. Sn fe 
a5 r 4 . z rae iS : z Se TA Feo = ig 4 
‘ch : e : 
is ; 
“se ee 
| o —- - fe oe Sa ee : . 
Ns ; Be vr 5 iy Se ee - 
aA 7 lage 2 $. 
ue fie < 
ye —, . . ! Re 7 
a SSS S Cae 
ag aa ~~ ‘ : 
a “S255 . 
eae SS \ f ‘ 
; poe Sy 3 
; on Pa ase ‘ 
ae 
! 
ae ‘ . —_-* -_— eel inte tiene ee 
Se _ ad ae | 
bs " Bowe ; 
‘ ; = aa , 4 s | . s J a ape 
is tT 7 i$ 5) La: 
atl . * | Xs f : i“ r. ‘9 oa ; 
py - a “ — % a“. \ = : sy ‘ 4 Z . pe 
. an le a a om = 
— Se ra. S&S & | 
a7 ae ) ie - Roof 
ee 2 a a af — ‘ 4 a > i 
: ee ah, - tet | 
‘ — os ae ee 4: . 
ies 7 4 = — - : *3 Ge 
is —~> a vm “a _ 
= ‘5 at ‘ — a“ = % 


; 
’ 


TAKE 


SEPTEMBER 7, 1961 


APRON SURVEILLANCE 


Television presents an all- 
round view of the complete 
parking area, eliminating 
the blind spots and en- 
abling the marshalling 
supervisor to see the num- 
ber and disposition of air- 
craft anywhere on the 
apron. 


A GOOD VIEW 
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AIR TRAFFIC CONTROL 


Television can present 
tabulated flight progress 
information instantane- 
ously wherever it is re- 
quired in an air traffic 
control centre. 


DATA TRANSMISSION FOR AIR TRAFFIC CONTROL 
PASSENGER HANDLING INFORMATION 
ARRIVAL/DEPARTURE INFORMATION 

FLIGHT SCHEDULE INFORMATION 

FLIGHT MOVEMENT INFORMATION 

WIND TUNNEL OBSERVATION 
MET. BRIEFING 

DOCUMENT TRANSMISSION 
TRAINING 

FLIGHT TESTING 

RUNWAY OBSERVATION 


APRON SURVEILLANCE 


MARCONI 


TELEVISION FOR AVIATION RESEARCH 


Observation of after burn- 
ing in a gas turbine engine 


levisio isior 
Closed Circuit Television Division at a government research 


MARCONI'S WIRELESS TELEGRAPH station. This is typical of 
COMPANY LIMITED the many research applica- 
tions for which television 

BASILDON, ESSEX, ENGLAND is being used to-day. 
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CWXL-1 SOUND SUPPRESSOR 


for turbojets 
of up to 
330 Ib/sec mass flow 


reduces ground noise 
by as much as 
45 decibels 


In independent tests in England, 
Flight Refuelling Limited, European 
licensee for Curtiss-Wright Sound 
Suppressors, have substantiated 
performance ciaims made 

for the CWXL-1. 


Visit us at Farnborough on Stand 245 
Telephone: Air Show 4020 


Flight Refuelling Ltd. 


Tarrant Rushton Airfield, Blandford, Dorset. 
Telephone: Blandford 501. 
Telegrams: Refuelling, Blandford. 
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SCOUT 6 LAUNCHING SEQUENCE 


Time in seconds Events 
9 First stage ignites 

41 First stage burns out 

76 Second stage ignites 


third stage heat shield 
released, and first stage 


separated 

116 Second stage burns out 

139 Fourth stage heat shield 
released; payload antennae 
erected 

140 Third stage ignites; second 
stage separated 

180 Third stage burns out 

455 Spin motor ignites 

457 Fourth stage ignites 
third stage separated 

498 Fourth stage burns out 
S-55 satellite injected 
nto orbit 


(Continued from page 338) 


has a 2-in.-wide flat area and is 7.5 in. long: they are mounted 
in five rows of 32 cells each around the circular exterior of the 
Altair rocket motor. The pressurized cells occupy a 38-in.-long 
section of the peripheral space in the centre of the satellite. _ 

The exposed cells are pressurized with nitrogen and helium so 
that puncture by a dust particle will allow gas to leak out 
By means of a pressure activated switch in the end of each cell. 
the pressure loss will be detected and telemetered at the proper 
time to ground receiving stations. The cells have an exposed 
area Of about 17.25 sq. ft. This part of the equipment, which 
has been designed and built by the Langley Research Center. 
is expected to provide information on the ability of certain 
thicknesses of metal to resist penetration by micrometeoroids 

Installed around the forward half of the fourth-stage transi 
tion section are 60 foil-gauge detectors, each in the shape of an 
equilateral triangle with a 4.57-in. base. Developed by the 
Lewis Research Center and built by the Buckbee Mears 
Company, each detector consists of a circuit obtained bv an 
electrochemical deposition process about 90 micro inches thick 
his is attached to 0.001-in. Mylar plastic and mounted on the 
underside of 304 stainless steel skin samples: 48 of these samples 
are 0.003 in. thick and 12 are 0.006 in. thick 

Micrometeoroids which penetrate the stainless steel “ skins ” 
and break the foil circuits will cause a change in the resistance 
level, thereby recording basic information which can be later 
telemetered to the ground. The total area exposed to penetra 
tion in this instance is 3.75 sq. ft. 

The wire-grid detectors, developed by the Goddard Space 
Flight Center, are similar to sensors which have been incor- 
porated in earlier satellites. The 46 units consist of a winding 
of fine copper wire mounted to 1.45 in. by 7 in. rectangular 
melamine cards. Fourteen of the cards are wound with 0.002-in 
wire and 32 cards with 0.003-in. wire, providing a total exposed 
area of 3.25 sq. ft 

As cosmic particles strike the grids and break the wound 
wire at any location, the resultant change in resistance recorded 
for subsequent transmission will provide another indication of 
the penetration frequency The wire-grids occupy the aft 
portion of the fourth-stage intersection structure 

The fourth experiment, that of the cadmium-sulphide cells, 
has also been developed by the Goddard Space Flight Center 
Two detectors are mounted in the nose of the satellite about 
180° apart. Each unit consists of a cadmium-sulphide cell 
mounted in an aluminized glass flask. The six square inches 
of exposed surface provided by the two detectors are covered 
with a sheet of 0.00025-in. Mylar coated with evaporated 
aluminium on both sides. In orbit, extremely small particles 
striking the ultra-sensitive detector will penetrate the Mylar 
film and allow light to focus on the cadmium-sulphide cell, 
changing its resistance, and permitting it to record information 
on the size of impacting micrometeoroids 

The last group of S-55 experiments consists of impact detec 
tors Piezoelectric crystal impact detecting transducers. acous- 
tically isolated from the satellite structure, are fitted to sounding 
boards located on the satellite’s nosing. with others mounted 
on the pressurized cell area amidships. They provide a total 
exposed area of 3.75 sq. ft 

Three levels of impact detecting sensitivity are employed 
The sounding board portion of the satellite has the capability 
of recognizing micrometeoroid impacts of two different velocity 


thickness from 0.001 in. to 0.005 in. Each of the half cylinders 


Scout No. 6 leaves the launching stand at Wallops Island 
bearing in its nose the S-55 micrometeoroid satellite, now 
termed Explorer XIlil. 
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levels as an aid to the identification of particles of different 
masses. It is felt that correlation of the cumulative number 
of impacts of each momentum level with the number of pene- 
trations of the various materials in the pressure cell area may 
provide the possib.lity of identifying particle masses by methods 
of statistical data analysis. Similarly, the pressure cell trans- 
ducer portion of the satellite is sensitive to micrometeoroid 
impacts at a certain level 

An additional expectation from this portion of the experi- 
ment is that the lower momentum sensitivity level employed 
may afford some correlation between this type of experiment 
and the pressurized cell experiment 

Lastly, a series of temperature measurement is taken through- 
out the satellite at selected points 

Electronics equipment embodied in the S-55 satellite has two 
functions, first to act as a radio beacon for purposes of ground 
tracking, and second to provide for the telemetering of infor- 
mation from the satellite 

The radio beacon has been designed to transmit signals until 
its batteries are exhausted. Two telemeters, working indepen- 
dently to enhance reliability, are used for storing and tele- 
metering data; they have separate solar cells and batteries. To 
conserve battery power, the telemetering equipment is turned 
on at prescribed intervals on command from ground stations 
and after one minute of data transmission this ts turned off by 
an electronic timer pending receipt of the next transmission 
command 

Communication with the satellite is carried out on two 
frequencies: 136.860 Mc/s. and 136.200 Mc/s. During the first 
two weeks. the satellite was being interrogated once per orbit 
by the Minitrack network in North and South America.—k.W.G 


Technical Data 
S-55 satellite weight summary: Nose cone, including sounding 
hoards, pow solar cell trays, test solar cell trays, heat transfer 
ring intenne Cac -SuIpnh de Cc S$, mouniing brackets and 
wiring, 27.57 Ib r ncluding telemeter system, 
plugs and wiring, 33.93 lb.; pressurized 


batteries, mounting t t 
cells, including mountings, plugs and wiring, 46.93 lb.:; grid detectors, 
including mountings, 4.78 lb.: gauge detectors, including mountings, 
6.50 Ib.; pavload support, 4.37 !b.; heat shield bumper ring, 1.42 Ib. 
Total payload weight, 125.50 Ib. This figure, added to the 50 lb. 
empty fourth-stage rocket motor, and 11.73 Ib. weight of the 
transition sec 1 gives a total orbiting mass of 187.23 Ib 

Scout launching vehicle: To! weight at lift-off, 36,600 Ib 
overall length, 72 ft. First stage Algol, 30 ft. long by 40 in. dia 
thrust b.—fin-stabilized and controlled by efflux vanes 
Second Castor, 20 ft ng by 30 in. dia.; thrust, exceeding 
62,000 Stag Antares, 10 ft. long by 30 in. dia.; thrust, 
exceeding 13.600 Ib.——stabilized d controlled by H,O, gas-jets and 
utilizing lightweight plastic construction throughout. Fourth stage 
Altair, 6 ft. long by 18 in. dia.; thrust, 2,800 Ib.—spin-stabilized 


Auxiliary parts: Airframe consists of control surfaces surrounding 
first-stage nozz! transition sections connecting the four rocket 
‘a glass-fibre phenolic protective heat shield covering the 

third and fourth sta payload, the fourth stage spin-up table, 
and payload attachment ructure 


stages, a glass-fibr 
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Australian Contribution 


TRACKING station established at Muchea, 30 miles from 

Perth in Australia, will play a vital part in the United 
States Mercury programme, now that sub-orbital testing is 
giving way to full-orbital missions. It is the only station outside 
American territory able to “ command ” re-entry of the capsule. 
The other command stations are at Cape Canaveral, Florida; 
Bermuda and Hawaii. Australia has a second tracking station 
at Red Lake, near the Woomera range-head, but it does not 
have command facilities, 

Muchea is managsd and staffed by 30 officers of the Austral- 
ian Department of Supply’s Weapon Research Establishment, 
augmented by a few Americans on specialist duties. The cost 
of construction and installation work at Muchea, £A182,000, 
was met by the United States 

The facilities include equipment for tracking the capsule, 
communicating with the astronaut by voice, and monitoring the 
physiological condition of the astronaut and the capsule’s con- 
tents by telemetry. The Muchea station is also capable of 
setting or commanding the exact time of firing of the retro 
rockets which will initiate the capsule’s re-entry into the Earth's 
atmosphere. 


This mobile unit (above) is part of the United States equip- 

ment established at Muchea for use in conjunction with Project 

Mercury. It houses VERLORT (Very Long Range Tracking) 

radar, capable of tracking suitable space “targets” at dis- 
tances up to 2,400 miles 


Above, telemetry equipment at Muchea. It will receive signals 
from the orbiting capsule giving information on the astronaut’s 
blood pressure, pulse rate, heart beats and respiration. 


Left, control room of the Mercury tracking station at Muchea 
in Western Australia, which is located some 30 miles north 
of Perth. 


Space-port at Canaveral 


FTER making an extensive survey of possible launching sites 

for manned spaceflight operations, such as lunar missions 
requiring advanced Saturn and Nova-class boosters, the 
National Aeronautics and Space Administration announced on 
Aug. 24 that they will use “expanded facilities” at Cape 
Canaveral. This will involve the acquisition of approximately 
80,000 acres north and west of the present Air Force Missile 
Test Center at a cost estimated at $60 million. Present facilities 
at the Cape including nearby Patrick Air Force Base cover 
some 17,000 acres. The additional area will be administered by 
the U.S.A.F., as agent for NASA as part of the Atlantic Missile 
Range. 

The choice of the Florida area for the launching of multi- 
million-pound thrust boosters follows the result of a very 
thorough survey carried out by NASA in conjunction with 
the Department of Defense into a number of possible launching 
sites, both in the United States and in the Pacific Ocean. 
Criteria applied in the site selection included “ trajectory 
advantages relating to launch azimuths; hazards of overflight 
or booster impact in populated areas: speed of expansion in 
terms of cost, time and land availability; water transportation 
access; existing instrumentation support; and adjacent air 
support facilities.” 

The proposed expansion at Cape Canaveral will permit con- 
struction and operation of six or more Saturn and Nova-class 
launching vehicle complexes. It has been estimated that Nova- 
class boosters, with as much as 20 million Ib. thrust in the first 
stage, will require protective land radii of up to 10 miles. This 


exacting requirement apparently can be accommodated 

If the flight testing of large boosters is to meet proposed target 
dates for lunar missions in the later ‘sixties, it is considered 
necessary to begin preparing the new launch area “in six to 
12 months.” This would be one of three major steps to 
accelerate the United States space programme. Others are the 
establishment of a manned spaceflight research centre, and a 
booster fabrication and test facility. Sites for both of these are 
under urgent study. 


Space-tracking Award 

IR BERNARD LOVELL, Director of the Nuffield Radio 
Astronomy Laboratories of the University of Manchester, 
has been chosen by the International Academy of Astronautics 
as the first recipient of the Daniel and Florence Guggenheim 
International Astronautics Award. This award, which carries 
with it a prize of one thousand dollars, it to be given each 
year to an individual who has made outstanding contributions 
to the progress of astronautics during the preceding five years 
The Nuffield Radio Astronomy Laboratories have the 
World’s biggest fully steerable radio-telescope, at Jodrell] Bank 
When the first Sputnik was launched in 1957, Professor Lovell 
placed this unique instrument, which is being used primarily 
for radio astronomy research, at the service of astronautics 
Since then, he and his collaborators have tracked various 
American and Soviet space-vehicles. In September, 1959, the 
radio-telescope recorded the first impact on the Moon by 
Russia’s Lunik II, and a few months later, followed the 

American Pioneer V for about 22.5 million miles 
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An entirely new flight 
procedure trainer 
designed to enable 
student pilots to be given 
training exercises such as 
the flight cockpit checks 
and drills, engine starts, 
running, taxying and 
take-off, with all radio 
procedures and rapid kit 
conversion to:— 


TWIN TURBO PROPELLER 


S.B.A.C. Exhibition, Farnborough 
4th- 10th September, 1961! FOUR TURBO PROPELLER 


STAND TWIN JET 
143 FOUR JET 


AIR SHOW 4171 


GENERAL PREGISION SYSTEMS LTD. 


AYLESBURY - BUCKINGHAMSHIRE - ENGLAND 


Telephone: Aylesbury 46117 Telegrams: Trainair Aylesbury Telex: 83130 
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Correspondence 


An Early Flexible 

ICTURES of the interesting Ryan experimental “ flex wing ° 
aircraft published in THE AFROPLANE AND ASTRONAUTICS 
for Jly. 27 prompts me to send the enclosed photograph. It 
shows a glider of similar conception, which was built and flown 
in the winter of 1922/23 by Reinhold Platz. for many years the 
chief designer of this company His “ Zeilvliegtuig ” has, | 
think, reasonable claim to the title of the simplest man-carrying 

icrodyne ever built. Its weight was about 70 Ib 
We have a reproduction of a photograph in this office which 
shows a man transporting the machine to the sand dunes on 
Walcheren where it was flown. The hazardous-looking method 
was simply to wind the “ sails * around the various booms that 
and carry the lot. bundled one 


comprised the structure, icrOss 


shoulder while 


riding a bicycle 


Fae aaaltte oom * 
An interesting point about this machine is that its cotton 


flying surfaces were in the same relation, in the horizontal plane, 
as the fore and main sails of a yacht are in the vertical plane, 
when they are close-hauled and the vessel beating to windward. 
In plan form the aircraft was simply the sailplan of a 
Bermuda-rigged sailing dinghy duplicated about the longitudinal 
axis. Control was exercised by the simultaneous or differential 
flexing of the two through a boom in each hand. 
The “ mainsail" was in one piece, being of delta form with 
i Straight leading edge 
Amsterdam 


* foresails ” 


ROBERT R. RODWELL, 

Public Relations Dept 

N.V. Koninklijke Nederlandse 
Viietuigenfabriek Fokker 


More about 216 Squadron 


HIS Squadron left Marquise, France, in June, 1919, sailed 
from Marseilles to Port Said aboard the Holland Lloyd 

“Princess Juliana,” took X Aircraft Park, Kantana, as 
part of the “ Blazing Trail” under Major M. R. Read of 45 
Squadron; 214 Squadron (Major Brown) settled at Abu Suer; 
§8 Squadron at Heliopolis (Major Ivor Lloyd). I remember 
no D.H.10s, only Vimys flown out from Bircham Newton as 
replacements 

The most outstanding feature was the large amount of trans 
port taken—the number of Leyland trucks, Crossley trucks and 
Clayton Dorman tractors shipped out far exceeded those of 
any individual squadron in either war; they were not needed 
as Middle East Brigade was cluttered up with them 

Boscombe Down L. C. NICHOLS. 

{Previous letters on this subject were published in our issues 
for Aug. 3 and Jly. 20 which followed a report in our Jne. 29 
issue giving details of the Squadron’s “adoption” by the 
Worshipful Company of Coachmakers and Coach Harness 
Makers.—ED.] 


over 


Gatwick’s * Iron Curtain ~ 

AVING recently received my copy of your journal dated 
iv. 13 and turning to the centre pages containing Mr 
Peter Masefield’s remarkable selection of photographs, may | 
congratulate both the distinguished photographer and you, Mr 
Editor, for so prominently exposing this “ bureaucracy gone 
mad” nowadays on the majority of Britain’s airports. con- 
trolled and administered by the Ministry of Aviation, and more 
especially, Gatwick and Heathrow 
Why. the airlines ask, does Britain keep on increasing its 
airports’ landing fees? Why, they ask again, cannot they have 
more control over airport expenditure? Mr. Masefield’s 
delightful photographic studies show so vividly just one aspect 
of Ministerial extravagance. There are countless others which 
ire too numerous to mention in a letter 


ne 


341 


Si a ome rae SF es 


THE AEROPLANE 
and ASTRONAUTICS 


Your excellent cartoonist Chris Wren should easily be able 
to supplement Peter Masefield’s campaign in regard to the above 
In the issue of your journal of Apr. 6, page 369, he 
jokingly refers to flying by B.O.A.C. Britannia “ by way of the 
Idlewild shambles.” Really Mr. Wren, with so many U.K. 
airports “ shambles * on your doorstep, why bother to go all the 
way to New York to elaborate on this subject? 

Nairobi Dennis M. Powe. 


subject! 


Received 


Modern Airmanship, edited by Brig.-Gen. Neil D. Van Sickle. 
Second, extensively revised edition of a handbook dealing thoroughly 
with all information for civil or 
military indication of the 


Publications 


Dasic 


give an 


aspects of flight to provide 


The 


pilots. chapter headings 


scope, and include: The Atmosphere, Basic Aerodynamics and the 
Theory of Flight, Structures, Propulsion, Instruments and Opera- 
tional equipment, Medical Aspects, Flight Techniques in Light Air- 
craft, Weather t Flying, Navigation and much else. 816 
pp 6 in. by rated D. Van Norstrand Co., Inc., 
73s. 6d. 

The Narrow Margin, by Derek Wood and Derek Dempster. A 
new and painstaking account of the Battle of Britain, seen in its 
proper context as the climax of the development of air power in 
Germany and Britain from 1930 Much new information is 


included on the relative development of radar and fighter control 
techniques in the two countr and the events of the battle itself 
are usefully described in the form of day-to-day summaries from 
Jly. 10 to Oct. 31, 1940. 536 pp. 54 in. by 84 in., illustrated. 
Hutchinson and Co., 35s 


The Air Force List, April, 1961. Latest unrestricted edition. 
H.M.S.O., £2 

Fokker—the Man and the Aireraft, by Henri Hegener. This 
latest ** Harborough.” in the customary format, comprises three 
main sections—a detailed and well-illustrated history of Anthony 
Fokker and his products; a series of three-view tone drawings to a 
common scale; and a type-by-type review (by E. F. Cheesman) of 


ind variants. 224 pp., 84 in. by 11 in.; 


more than 200 Fokker aircraft ; 
illustrated. Harleyford Publications, Ltd. 45s 

Glory Gamblers, by Lesley Forden. An original “ paperback ” 
telling the story of the 1927 Dole Air Race from San Francisco to 
fawaii, where only two of the nine competitors arrived. 160 pp.. 


New York 

Kennzeichen der Verkerhrsflugzeuge.—A handbook listing, by 
country and airline. the registrations of the World’s airliners. 96 pp., 
44 in. by 64 in llustrated. World Traffic Edition, Pestchechkonto 
IIb 1647, Dr. T. Weder-Greiner, Chardonne, Vevey, Switzerland. 
I r 


4 in. by 7 in. Ballantine Books 5 cents. 


The Mechanics of Inertial Position and Heading Indications, by 
Winston-Markey and John Hovorka. A study for graduate students 
: . ssional experience "’ of an inertial 


and “engineers of modest profe 
navigation system based on classical mechanics. 94 pp., 54 in. by 
84 in.; illustrated. Methuen and Co., Ltd. 2Is. 


The Boys’ Book of World Airlines, by Kenneth Wolstenholme. 
In twelve chapters the author describes all that is involved in modern 
air travel, and includes brief directories of the World's airlines 
and airliners. 144 pp.. 7} in. by 9] in.; illustrated. Burke Books. 
10s. 6d 


The Observer's World Aircraft Directory, by William Green. A 
massive compilation, at a bargain price, including directories of the 
World's air forces and airlines, with their equipment: glossaries of 
aeronautical terms; guides to current aero-engines and air-launched 


missiles; international records; and the World’s aircraft. The last- 
mentioned section includes a photograph and descriptive text for 
each of nearly 550 aircraft types pp.. 74 in. by 54 in 
Frederick Warne and Co., Ltd. 15s 
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Industry Record 


Towards Filter Efficiency 


At the Leamington Works of the 
PurOlator Filter division of Automotive Pro- 
ducts a fully equipped test house has recently 
been brought into operation for the com- 
plete and thorough testing, to approved 
Standards, of any filter/water separator or 
bulk capacity filter Filter-separators have 
not only to contend with solid contaminants, 
they also may need to deal with water which 
may be emulsified or in the form of slugs 
such as found in bulk fuel tanks after long 
periods of standing. The whole test sequence 
for which the plant has been designed is, 
therefore, intended to simulate such condi- 
tions but in a more drastic form 

Iwo kerosene storage tanks, each of some 
9,000-gal. capacity, provide tne fuel for test 
purposes. These are outside the test house 
proper and have filling points arranged so 
that they can be supplied direct from mobile 
tankers. Fuel is drawn off through an 8-in. 
main, to which either or both tanks can be 
coupled, and pumped through to the test area 
These each deliver up to 600 g.p.m. at 135 
ps. or can be coupled to give a total 
delivery, still at 135 p.s.i., of 1,200 g.p.m 

For simulating solid water contamination 
conditions a water slugging vessel is inter- 
posed in the main test line From this the 
slug, or charge, of water is passed through 
the main line to the filter under test through 
which it will pass as a solid stream. For 
normal test conditions water is introduced 
into the feed iines at the pre-pump stage so 
that as it passes through the Pegson pumps 
it will be emulsified to a high degree before 
passing to the test unit 

For large-capacity filters the pressurized 
liquid is taken through 6-in. mains; for the 
smaller type through a low-flow 4-in. main. 
Water for test purposes is taken by way of a 
bank of Rotameters with 0.05 to 50 g.p.m. 
capacities and these, too, can be coupled. 

As the fluid passes through the mains it 
can be visually checked by the operator 


The main control panel and the Rota- 

meter bank (for measuring the water 

flow through the units on test), of the 

new Automotive Products PurOlator 
test house 


through sight glasses positioned both before 
and aft of the test stage. For testing the 
efficiency of the filter, sampling points are 
interposed at various stages of the test from 
which actual samples of the contaminant, 
before and after filtration, can be drawn off 
isokinetically and examined in a test labora- 
tory above the test unit 

For the testing of bulk filters two tanks 
of some 50 to 60 gal. each are employed 
from which liquefied contaminant is drawn 
off through two pumps, each one capable of 
passing 20 g.p.m. at 75 p.s.i. and can be 
operated in series or in parallel. When 
operated in parallel the combined pressure 
of 150 p.s.i., being above that of the main 
flow line, ensures that the contaminant will 
be forced straight to the test filter without 
fear of blockage through  back-pressure 
build-up 

Virtually any type of solid contaminant 
can be introduced for testing the filters to 
simulate local conditions, but where this is 
not specified the principal medium used is 
black magnetic tron oxide. Aluminium 
oxide and red oxide are also’ used 
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occasionally and, to a much lesser degree, a 
zinc based contaminant is sometimes 
employed 

Whatever form of contaminant ts selected. 
it is first mixed with kerosene to form a 
* slurry,”’ so representing the normal state 
which it would pass through a filter in 
service. A hopper feed mechanism is used 
for injecting the powder into the mixing 
tank at the base of which tangentially placed 
jets spray kerosene at high pressure on to 
the dust to form a controlled slurry iF 
this state it is pumped to the test filter 

After the contaminated fluid has been 
passed through the test unit it can be fed 
into a bulk fuel filter, a filter-separator or 
through the two; or, if completely free trom 
contamination, it can be by-passed trom the 
filter area completely 

The complete test sequence is controlled 
by an operator at a fully equipped test pane! 
adjacent to the unit under test. From this 
panel he is able to start up the main pump 
units, control the rate of flow, accurately 
meter the amount of contaminant to be fed 
into the test filter, check the temperature of 
the fluid, and switch off or by-pass any part 
of the test sequence at will 

A further feature of the test equipment ts 
that everything is repeated in miniature so 
that test of individual elements or smal! 
filters can be carried out in exactly the same 


way 


Aviation Calendar 
Sept. 8 
Fairwood Common. Popular Flying Association 
Rally: until Sept. 10—4not at Cranfield as stated in 
our issue of Aug. 24) 


Sept. 12 
London.—R Ac S. 49th Wilbur Wright Memoria! 
Lecture Researches in Space Flight Technology.” 


at 4 Hamilton Place, W.1, at 19.00 hrs 

London. R.A.F. Battle of Britain Exhibition at 
Richmond Terrace and Air Ministry Building 
Whitchall. S.\W.1: until Sept. 17 


Baden-Baden.—German Acro Club Second Inter- 
national! Sporting Pilots’ Rally 
Sept. 16 
R.A.F. At Home.—Battle of Britain Day; 16 
R.A.F. stations open to the public 
Sept. 17 
London. Batic f Britain Service of Thanks- 
giving at Westminster Abbey 
Sept. 22 
Oxford.—Institute of Transport Week-end Con- 
ference; until Sept. 25 
Sept. 23/24 
Munich.—-Munich Flying Group Second Oktobe 
fest Rally 


Company Notices 


NEW COMPANIES 

Heliconair, Lid, (701.198).—Private co Ree 
Aug. 18 Cap. £100 in £1 shs To carry on the 
business of charterers of acroplanes, helicopters 
Sec.: Dorothy F. Craig. Reg. off.: 33 Harris Street. 
Darlington, Co. Durham 

Waddington Flying Club, Lid. (700.730) —Ree 
Aug. 14, as a company limited by guarantee without 
share capital Original number of members is 25 
each being liable for £5 in the event of winding up 
The income and property of the Association whence- 
soever derived shal! be applied solely towards the 


promouon of its objects. Sec.: D. C. Tackicy. Reg 
off.: Station Headquarters. Roya! Air Force, Wad- 
dington, Lincs 


Increases in Capital 

Marshalls Flying School, Ltd. (245.740). I8 Jesus 
Lane, Cambridge.—Increased on Dec. 23. 1960. by 
£75,000 in £1 ordinary shrs., beyond the registered 
capital of £75,000 

Oxford Aviation Co., Ltd. (624.1357). Oxford Air- 
port. Kidlington, Oxford.—-Increased on Dec. 19 
1960, by £72,000, beyond the registered capital of 
£3,000 


CHANGES OF NAME 

Airspeed, Lid. (549.32!) Hatfield Aerodrome 
Hatfield, Herts.—-Name chanecd to De Havilland 
Export. Ltd.. on Mar. 15, 1961 

Airwork (Helicopters), Lid. (552.382), 35 Picca- 
dilly Ww. Name changed to Airwork  Inter- 
nationa!, Ltd.. on Mar. 6. 1961 

Argus Air Transport, Ltd. (576.593). 26 Dorset 
Street, W.1.—Name changed to Autair (Luton) 
Ltd.. on Mar. 24. 1961 

De Havilland School of Flying, Lid. (505,984) 
Hatfield Acrodrome Hatfield Herts Name 
chaneed to Airspeed, Lid ym Mar. 21, 1961 
Product Design Associates, Lid, (597.231), Aircraft 
imterior designers, etc., 72 Wigmore Street, W.1 
Name changed to Form and Design Associates 
Ltd.. on Mar. 2, 1961 


New Patents 


APPLICATIONS ACCEPIED 

878.949 —ACF Industries Inc. Flight training 
apparatus Oct. 8 1959 

878.721 Power Jets (Research and Development), 


Ltd.—** Helicopters Jan 12 1960 
(Oct. 31, 1958.) 
878.914.—W. Crerwinski.—** Combination of an 


aircraft and an installation to assist the 
take-off and landing of the aircraft.” 
Jan. 28. 1959. (Feb. §, 1958.) 


878.626.—Rolls-Royce, Ltd.‘ Jet deflector for a 
jet propulsion engine Dec. 29, 1959 
(Dec. 30, 1958.) 
Printed specifications of the above wil! be ava 


able on Oct. 4, 1961, and the opposition period w 
expire on Jan. 4, 1962 


Personal Notices 


BIRTHS 

Archer..-On Aug. 14, to Valda (née Smart), w.f 
of We. Cdr. H. D. Archer—a daughter 

Atkinson.--On Aug. 19, at R.A.F. Nocton Ha 
to Pat (née Turner), wife of Fit. Lt. J. Atkinson—a 
daughter 

Beetham.——-On Aug. 14, to Patricia, wife of 
We. Cdr. M. Beetham—a son 

Bramwells.--On Aug. 11, at RAF. Nocton Ha! 
to Barbara (née Instrell), wife of Fit. Lt. H 
Bramwells—a son 

Goode.--On Aug. 3, at R.A.F. Hospital Akrotir 
Cyprus, to Jeanne (née Askeclund). wife of We. Cdr 
G. E. F. Goode—a son 

McLean..-On Aug. 22, at P.M.R.A.F. Hospita 
Halton, to Rosina, wife of Fig. Off. D. McLean 
a son 

Mullarkey.. On Aug. 15, at Grimsby Maternity 
Hospital. to Carol, wife of San. Ldr. D. Mullarkey 
a daughter 

Osborne.-On Aug. 10, at Holyhead. to Ann 
wife of Fit. Lt. P. R. P. Osborne—a daughter 
Watsoa.—On Aug. Il. at Aldershot, to Rosali 
(née Millar), wife of Sqn. Ldr. C. W. Watson—a 
son 


DEATHS 
Colville. -On Aug. 20, We. Cdr. Arthur Colvil 
O.BE 
Cox.—-On Aug. 19, at Lodge House, Rudgwick 
Sussex, Air Cdre. Claude Russell Cox, C.BLE 
A.F.C., D.L.. R.A.F. (retd.) 
Hill. On Aug. 18, at P.M.R.A-F Hospital! 
Halton, We Cdr Rowland Hill OBE 
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Wherever performance counts ~ 
the trend is towards 50cm radar for 
* 


ay 


airways surveillance and | 


terminal area controlm@® 
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& | _, MARCONI 50cm RADAR 


has been chosen for 


; sh 4 London Airport 
‘ , >, : Johannesburg 
Gatwick 
Dunedin (N.Z.) 
: Geneva 
Ensures longer range for given Oberpfaffenhofen 


transmitter power. Boscombe Down 
Bicteswell 


Penetrates thick weather without Prats es. 
loss of efficiency. Brussels 
Warton 
Crystal controlled MTI for NCI 
° : . attie 
elimination of permanent clutter. nor 
; ; ¢ St. Annes 
Provides instant readiness after Birmingham 
prolonged shut down. Rome 
Jersey 
Bretigny 
Wellington (N.Z.) 
GIVES THE LONG, CLEAR VIEW Ostend 
Copenhagen 


Ohakea (N.Z.) 
MA RCONI and the Royal research 


establishments at:— 


Complete Civil, Military and Naval Radar Systems Farnborough 
Surveyed, Planned, Installed, Maintained Bedford and 
Pershore 


RADAR DIVISION, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED 
CHELMSFORD, ESSEX, ENGLAND 
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Class 1 approval 
granted to the 
irst of the famous 
King Radio range 


KY 90E TRANSCEIVER. 91 CHANNELS. 
100 Ke Spacing (117.9—126.9 Mc) Crystal 
Controlled. 10 watts Transmit Power with 


Receiver Sensitivity to match. Weighs less 
than 8 lbs.—3.8 Kg including Power Supply. 


U.K. List Price 14 Volt £370 28 Volt £410 


CHEAP - LIGHT - AND POWERFUL 


Immediately available from 


AIRWORK SERVICES LTD 
Bournemouth (Hurn) Airport, Christchurch, Hants 
Tel: Christchurch 2732 


VIGORS AVIATION LTD 
Oxford Airport, Kidlington, Oxford 
Tel: Kidlington 3444 
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Ekco transistorised airborne 
Weather Radar systems 
are designed for all types of 
modern aircraft 


STANDARD The standard Type E190 radar, as sup- 
plied or scheduled for many of the world’s latest 
airliners, consists ofascanner, transmitter/receiver 
and indicator and weighs under 60 lb. 
LIGHTWEIGHT By using a new, lighter scanner, we 
have reduced the weight to 46 lb. which makes the 
equipment suitable for installation in smaller 
executive and private aircraft. 
DUPLICATE The Ekco Duplicate System has a total 
weight of only 103 lb.—less than half that of other 
single systems. It provides full ‘fail-safe’ conditions, 
either transmitter receiver unit operating with 
either indicator unit. 

To simplify servicing, 


the basic electronic units are 
common to all systems. 


See the Ekco Weather Radar Systems on our Stand 
193 194 at Farnborough, together with 
Automatic VHF/DF Equipment and Transistor Inverters. 


ahead in electronics for aviation 


EKCO ELECTRONICS LTD «SOUTHEND-ON-SEA + ESSEX » TELEPHONE SOUTHEND 49491 
WPS-376 
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All right chaps, let’s get ‘cracking’. . . 
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VENNER //GH/WE/GH/ ACCUMULATOR 


FOR PACKAGED POWER @&) 


Venner Accumulators Limited, A member of the Venner Group of Companies 
KINGSTON BY-PASS * NEW MALDEN © SURREY © MALDEN 2442 
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Auxiliary 
power for 
the R.A.F. 


ROVER GAS TURBINE POWER PLANTS 
now operational with the Vulcan ‘B’ series Bomber, 
provide compressed air for main engine starting, and 
electrical power for essential flight services. 


ROVER GAS TURBINE POWER PLANTS 
now in production for the Armstrong Whitworth Argosy 
Transport Aircraft, provide both ground and airborne 
electrical and hydraulic power. 


ROVER GAS TURBINE POWER PLANTS 
give reliable push-button starting at altitudes up to 45,000 
feet, and at temperatures from —26°C to + 50°C. 


ROVER 
GAS TURBINES 
LIMITED 


ROVER GAS TURBINES LIMITED - METEOR WORKS LODE LANE - SOLIHULL WARWICKSHIRE - TEL: SHELDON 4242 -. GRAMS: ROVERTURBO SOLIHULL 


The Rover 1S/60 airborne auriliary 
Gas Turbine Power Plant 


(2 ee 


WESTON 


The 

range of 
Weston 
Aircraft 
Instruments 
will be 
shown on 


STAND 
12 


Fel: Enfield 3454 (6 lines) and 1242 (6 lines) 
Grams: Sanwest, Enfield. Scottish Factory: Port 
he a Glasgow, Renfrewshire. Port Gl ; 
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Birmin 
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DOCKER BROTHERS LADYWOOD BIRMINGHAM 16 EDGBASTON 4111 
OVERSEAS REPRESENTATION THROUGHOUT THE WORLD 
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TECHNICAL 
PLATINGS 
LTD 


Luther Road Teddington Middlesex 
Anti-Corrosion Experts Since 1931 


Anodising, Decorative and Protective, 
Chromating of Magnesium, Electro- 
Polishing, Chemical and 


x6 


i Electro-Brightening 


HEAVY DEPOSITION IN MOST METALS 


Precious Metal Deposition in Gold, Palladium, Rhodium, Silver, ete. 


We at Bell’s 


always enjoy the opportunity given by the S.B.A.C. Show not only 
to meet old friends and make new ones, but to show off the full range of 
** Bestobell * Aviation products. 


See them on stanp no. 36 
S.B.A.c. SHOW FARNBOROUGH 1961 


Flexible Connectors and Bellows for cabin air-conditioning and de-icing systems. 
Asbestos Fire Seals, Insulation, Silicone and Synthetic Rubber products. 


Flexible hoses for airborne and ground equipment including 
air-starting and air-conditioning hoses. 


BELL’S ASBESTOS AND ENGINEERING LIMITED 


Aircraft Division: Bestobell Works, Slough, Bucks. Telephone: Slough 23921 
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this 
aircraft 
| IS 


100 miles long, 10 miles wide and 1,000 feet deep, in fact 

because rigid safety regulations say that ten 

minutes flying time, ten miles of lateral space and one 

thousand feet of vertical space shall separate all 

aircraft all the time they are using the air lanes. Now, 

mutiply the number of aircraft that are flying... 

: magnify their size ...increase their speeds... and 

the problem of separation becomes difficult indeed. 

| Obviously, accurate instrumentation, advanced elect- 

ronics and even more advanced navigational aids are 

of paramount importance. In these three directions 

alone, Ferranti are making significant contributions 
to Britain’s progress in the air. 


FERRANTI 


First into the Future 


fh ae SUR 


Airpass Radar Fire Control Systems; 
Gyroscopes ; Transistorised control units; 
Artificial horizons ; Missile Guidance and 

Control Systems ; Inertial navigation 

systems ; Machine tool control systems ; 
Silicon semi-conductor devices for controls ; 
Power supplies ; Instruments and Radar; 


Electronic computers and systems. 


FERRANTI LTD. HEAD OFFICE: HOLLINWOOD, LANCS. LONDON OFFICE: KERN HOUSE, 36 KINGSWAY, LONDON, W.C.2. 
FG 338 
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HONG KONG AIRCRAFT ENGINEERING COMPANY LIMITED 


17 


WE HAVE OVERHAULED 
MORE THAN 7 DIFFERENT 
TYPES OF AIRCRAFT 
WE OVERHAUL AIRCRAFT ENGINES AND 
ACCESSORIES FOR 47 DIFFERENT COUNTRIES 


WE SERVE MORE THAN 17 DIFFERENT INTERNATIONAL 
AIRLINES IN HONG KONG 


WE ARE AT YOUR SERVICE 


HONG KONG AIRCRAFT ENGINEERING COMPANY LIMITED 


KAI TAK AIRPORT, HONG KONG 
Telegrams: AIRENG. Telephone: 82020! 


European Agents: KILLICK MARTIN & CO. LTD., 20 MARK LANE, LONDON, E.C.3. Telephone: MIN 3100. Telex: 28424 


1961 


Restricted for space ? 
Use Dalic Process Plating—Portable, Selective 


The Dalic Process is a method of electroplating selec- 
tive areas. Metals in solution are deposited directly on 
conductive materials without using immersion tech 
niques. All metals are deposited rapidly with controlled 
accuracy producing metallurgically sound deposits of 


tine grain, low stress and excellent adhesion. 


Most metals deposited have a hardness value greater 
than conventionally plated deposits. 


See this process in operation at the S.B.A.C. Exhibition, 
Farnborough, Stand No. 144. 


Gold, Rhodium, and Palladium plated 
direct to edge terminations of printed 
cireuit boards with the minimum of 
masking and time. 


METACHEMICAL PROCESSES LTD. 


4142 Gatwick Road - Crawley + Sussex + Tel.: Crawley 25241 
2a WKarrow Road - Bournbrook + Birmingham 29 - Tel.: Selly Oak 2556 


France: Laboratoires Dalic, 29-23 Rue Dareau, PARIS XIV 
U.S.A.: Sifeo Metachemical Inc., 935 East 63rd Street, Cleveland 3, OHIO 
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From the coracles of prehistoric times to the jet airliners of to-day, fast 
efficient transport has been the key to the progress of Civilization. 
But with each major improvement, the associated problems of operating 
each form of transport have grown in complexity, and now demand as much 
attention as the improvement of the land, sea or air vehicles themselves. 
In the case of aviation, more airlines, faster aircraft, bigger airports - all 
combine to compel those in charge of air traffic to cry out for modern, 
fast data processing equipment. SATCO automatic air traffic control is a 
practical solution to their problems. 


EFFICIENT TRANSPORT MEANS PROSPERITY 


( 


SATCO 


SIGNAAL AUTOMATIC AIR TRAFFIC CONTROL 


Satco comprises the ground equipment to predict, coordinate, check and 
display the movements of air traffic en route and in terminal areas. It provides 
an extremely rapid method of calculating flight paths, for assessing potential 
conflicts and for coordination between Area Control Centres. Special features are 
included for military civil coordination and for the control of jet-powered traffic. 


The system has been ordered by The Netherlands Government and the first 
phase is in operational use. 
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SPECIALISE 

IN 

PRECISION 

' SPIRAL BEVEL 
GEARS 

FOR 
HELICOPTER 
DRIVES 


The photograph shows 
the “‘re-entrant” spiral 
bevel wheel and hollow 


pinion used for the 


Westland Wessex main 
rotor drive. Both ele- 
ments have profile 
ground gear teeth. 


STAND 272 
S.B.A.C. SHOW. 


ENV gears are used on all British and leading 
continental helicopters with shaft drive. 


awe 


Westland 
Wessex 


S.E. 3200 ( Frelon 


E.N 


V. ENGINEERING CO. LTD, HYTHE ROAD, WILLESDEN, LONDON, N.W.10. Tel: LADbroke 3622 


if you have the AIRCRAFT 
we have the FLOOR... 


\ 
MALLITE EGB FLOORS 


Service proved by 


over 20 airlines and operators. 
In operation all over the world. 
In service or going into service 
in 17 different types of aircraft. 
Proof against stiletto heels. 
Comparatively low priced. 


Easy to install and maintain. 


Floors available for all 
Aircraft types 


Stand No. 
107 


The most-tested floor in service today. : 5 eis 
Illustration shows Viscount 


The answer to a floor problem 
Replacement Floor 


in any aircraft. 


WJ7illiam Mallinson 
and Sons IL.td. 
AIRCRAFT DIVISION - THAMES ROAD . CRAYFORD . KENT 


Telephone: CRAYFORD 26244 Telegrams: CEMENTED, CRAYFORD 


MANUFACTURERS OF PLYWOOD 


ARMOURPLY PANELS AND AIRCRAFT LAMINATES 
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AN/ARM-501 


DEUTSCH MINIATURE 


— 
BMS i f 


c a ie 
= M4 ADMIRALTY PATTERN 
M4 BRASS 


and ASTRONAUTICS 


DISTANCE \ 


ACCURACY 


TACAN TEST SET TYPE 10166 for pre-flight and bench 
testing of airborne equipment. Developed for the Ministry 
of Aviation and supplied to: 


ROYAL AIR FORCE 
ROYAL NAVY 
ROYAL CANADIAN AIR FORCE 


G & E BRADLEY LIMITED 


Electronic Research Engineers & Manufacturers 
ELECTRAL HOUSE - NEASDEN LANE LONDON, N.W.10 
Telephone : DOLLIS HILL 7811 Grams : BRADELEC, LONDON, N.W./0 


BNC. C. UKC COAXIAL STAND N° 181 
SBAC SHOW 


M4 ALUMINIUM 


me 


DEUTSCH HERMETIC 
~\ 


—— ae . 
a = 


DEUTSCH DTK BAYONET LOCK 
DEUTSCH MINIATURE COAXIAL 


SMART AND BROWN (MACHINE TOOLS) LTD. 
25 MANCHESTER SQUARE LONDON W.1. 

Tel: WELbeck 7941 ——_———— 

Member of the Gas Purification Group 
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How “CLEAN” is your Fluid? 


Dynamic Fluid Sampling with the Thermal 


Visit Stand 183 i _Mi1l; . a 
aE eee Control-Millipore Sampling Set 


Farnborough 


The Thermal Control Sampling Set using Millipore Field 
Monitors provides the optimum method for establishing the 
particle contamination level of liquids in pressurised systems. 


The basic sampling set is applicable for the sampling of a 
wide variety of fluids. Specific applications include aviation 
fuel and hydraulic systems, hydraulic test and flushing rigs, 
nuclear moderator and cooling loops, chemical industrial 
processes, etc. 


The Thermal Control-Millipore Sampling Set provides all the components 

and instructions necessary for taking samples from a pressurised system 

The Set consists of a single sampling unit, a 3-way contro! 

valve and a braided nylon hose assembly with a quick- 

release coupling-half, for connection to the stainless steel 

sampling valve which is supplied for connection into the 

fluid system. Two 500 ml graduated polyethylene bottles 

and associated flexible hoses, an all metal syringe. spare 

seals and gaskets and 32 Field Monitors complete the Set. 

All the components are contained in a_ fitted  fibre-glass 
carrying case. 


THERMAL CONTROL CO. LTD. 


MARINE WORKS, SACKVILLE ROAD, HOVE, SUSSEX 
ENGLAND Telephone: HOVE 35929 


"RRB 


THESE ARE ONLY 
THREE OF 


See our Stand No. 469, 
Transport Service Equip- 
ment Section, Interna- 


tional Motor Exhibition, | D ES | G N A N D 


1961. 


2,300 : oe OF . 


\ OL SYSTEMS 
DIFFERENT TOOLS | | 3 faigitone: 
TOOLS. AVAILABLE IN ENGLISH, AMERICAN, UNIFIED & 


TS 

| \ TANDARD PAR 

— FROM CHROME ALLOY STEEL. SUPERBLY 4 $B ACING FASTENERS GS 
EACH ONE THE BEST IN ITS CLASS. | \ : pptiee nics eyes COUN 

@ QUICK RELEASE COU 


ROUND EQUIPMENT 


oe OY See; i \ > BASIX G 
TOOL UP WITH ERR ITC) Oha | € TELESCOPIC LADDERS 
€Rvice Too 


N DY B 
NOT ONLY 2.500 DIFFERENT TOOLS, BUT 2,500 STOCK \ @ STEA 


Manufactured at - a SATA 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. AERO CONTROLS LIMITED 


SS SAL TLE IEE: Industrial Estate, Weedon Road, Northampton Telephone: 33131/5 
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P.O. TESTER 

$A.9116 

This tester is primarily designed for 

the measurement of cable sheath 

potentials. It operates as a potentio- 

meter type voltmeter for measuring 

potentials up to 1.0 volts and as 

a direct reading voltmeter for 
potentials up to 10 volts. 


wai 


te 


LINE SOURCE 
RADIATOR 
This Line Source Radiator | 
Loudspeaker unit consists > ¢ 
of six 10” loudspeaker units 
and associated matching & 
equipment mounted in 
a metal cabinet 


RADIO SONDE TRANSMITTER 
Supplied to British Meteorological 
Office and foreign governments. 


COCKPIT CONTROL KNOBS 
Each knob has been designed with a distinctive 
shape so that it is instantly recognisable by touch. 


AS EXHIBITED AT THE S.B.A.C. SHOW 


WHITELEY ELECTRICAL RADIO CO. LIMITED 
MANSFIELD + NOTTS 


OSTEO aE Oe 
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and ASTRONAUTICS 


RAPP SERVICE 
AND 
RAPP METALS 


Provide the complete 
answer to supply 
problems 


* 


CONSULT 


THE RAPP GROUP 
OF COMPANIES 


STOCKISTS OF ALUMINIUM 
AND STEEL COMMERCIAL 
AND D.G.1./A.R.B. APPROVED 


LEO RAPP LTD 


Aluminium and Light Alloys ; 
sheets, strips, bar, tubes. Largest 
range in U.K. Distributors of 
Dexion slotted angle. 


LEO RAPP (STEEL) LTD 


Stee! sheets, plates, strips, 
sections, universals, black and 
bright bars, blackplate. 
Distributor for John Sommers 
sheets. 


L.R. AIRSTEEL LTD 


Carbon and Alloy Steels for 
the Aircraft Industry and all 
other users. 


L.R. SERVICES LTD 


Accurate shearing of all metals. 


* 


WIMBORNE AVENUE, NORWOOD GREEN 
SOUTHALL, MIDDLESEX 


Telephone: SOUthall 2322 (20 lines) 
Telex: 25172 
Telegraph: METALRAPPS, SOUTHALL 
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BAMBI 


SIHL SI LVHM 


Maidenhead, Berks 


Telegrams: Duraquip, Maidenhead. 


Kings Grove, 


Bambi Miniature Connector 
actual size 


75 


ead 22 


Equipment Ltd., 


Only Hellermann ‘Bambi’ Series Miniature Connectors have all 
these outstanding features 


« 

y 
= 
= 


ibs 1. Crimped connections that can be inspected after assembly id 
: é - - | U t is one of the many electro-mechanical devices from the range of 
2. Shell sizes that are interchangeable with American speci | componsate supplied to the aircraft and nuclear industries. We also 
ae | manufacture : 
© fication 26482 | ; Admiralty Pattern Key and safety switches. 
7 : | Coaxial and multipole plugs and sockets 
Dig 3. ? ranges 4 amp and 6 amp for the same shell size | e Indicator lamps (non-sealed MES pattern). 


The Reglo-SBAC wiring system 
Single and double pole switches. 


4. Positive location of the pins and sockets within rigid plates 
5. Mismating prevented by positive location of polarising pin | 
6. Moulded resins and synthetic rubber insulation common 
to both plugs and sockets | 


For customers’ special requirements we prepare: 
Cable forms and connectors 
Wiring harnesses 
High performance relays. 


THE AIRCRAFT PACKERS 
| and SHIPPERS 
Hellermann ‘Bambi’ Pressure Glands | FOR OVER 30 YEARS we have 


Ancillary to the ‘Bambi’ Miniature Connectors enabling specialised in aircraft packing and there is no 


7. Design allows for moulded inserts to be used in fixed or 
free shells 
8. Saves weight and space 


cables to be sealed into bulkheads or equipment for miniature substitute for experience. 

work where an unbroken circuit is required. Our extensive premises at Chiswick embody 
Shell sizes are the same as for the Bambi Miniature modern handling methods and facilities for 

Connectors. grouping, and have long been a focal point for 


the shipment of aircraft and ancillary equipment 

for the Industry. Ground equipment, power 

Hellermann HAN Type 2 series Crimped and Sealed Connectors plants, tugs, trollies, radomes, canopies, fire- 
Crimped connection with conductor and insulation crimped | fighting appliances, parachutes, instruments and 
radio equipment emanating from all the principal 
available up to 20 AWG. manufacturers throughout the country are 


Generally in accordance with American Military Specifica- | routed so that the well-proved service of R. & J. 
tion MIL-C-5015D, Ministry of Aviation Specification EL 1987 Park Ltd. can pack and ship to all parts of the 
and Hellermann Proprietary Specification CDD 4. world. 


midambamiic | R.&J PARK LTD. 


Hellermann Limited Me or EXPERIENCE a 


Gatwick Road * Crawley * Sussex 


Registered Office 
and Packing Works: 


a ’ DOMINION HOUSE, THAMES ROAD, 

_ Tel: Crawley 2000 LONDON, w.4. 

ne : Telephone : Cables : 

Sond A member of the Bowthorpe Holdings Ltd. group of companies Chiowtch F764 ~Perkdemin, Londen, W.4™. 


APPROVED M.O.A., 1.F.V., C.1.A., ADMIRALTY, INSPECTION 
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SYNTHETIC RUBBERS 
for every application 


is available in a wide range of hardnesses, Hall- 
prene Synthetic Rubbers can be supplied in the form of sheets, 
mouldings and extrusions. Qualities are produced to the exacting 
specifications of, in particular, the “DTD”, “CS”, “BS” and 
“K” ranges. Cotton, Nylon or Asbestos Fabrics coated with 
“Hallprene” Synthetic Rubbers produce sheetings and dia- 
phragm materials of exceptional strength and stability. 


* Oil and Petrol Resistant * Heat Resistant 
* Low Temperature Flexibility 


* Low Compression Set * Sunlight and Ozone Resistant 


MALE & MALL LYD 
OLODFIELD WORKS - HAMPTON -: MIDDLESEX 

Phone Molesey 2180 (8 lines) 

in Scotland: 

WILSON PLACE - EAST KILGRIDE - GLASGOW 

Phone East Kilbride 20581 


NEW ML DEVELOPMENTS 


SEEN AT 4/ 


5.B.A.C. EXHIBITION 
Farnborough 


Enclosure C7 


“ ML Static seat 


An entirely new static seat which enables 
crew members of an aircraft to quit the seat 
when fully equipped and subjected to g 


forces. An inflatable seat cushion raises 


both the occupant and the combined pack by 


air inflation from a 1200 p.s.i. bottle incor- 


porated in the seat. A new parachute pack 
combines G.Q. chute, survival pack and 


emergency,oxygen in one envelope. 


MLL. 
MINIATURE 
REFRIGERATORS 


Power Jettison Equipment 


Airborne Releases 


Aircraft Loading and 
ssile Handling Equipment 


Air Conditioning and 
Pressure Test Vehicles 


FOR ALL ELECTRONIC EQUIPMENT 
- RADAR, MISSILES, SIMULATORS 
ALSO SMALL MECHANISMS 


Electrical Test Units 


Aircrew Helmets and A.E.A. 


Armaments 


HEAT DISPERSAL CAPACITY 2 kW. f TANI D 
DIMENSIONS Bin. x 6in. x 24 in POST OFFICE RACH 


ML saviarion company 


is APPROVED 


4.1.D 


WHITE WALTHAM AERODROME, MAIDENHEAD, BERKS. Tel: Littlewick Green 248. Grams: * EMELAIR"’ White Waltham. 
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PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the foliow- 
ing Thursday's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and posta! orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “ The Aeroplane and 
Astronautics,’ Bowling Green Lane, London, E.C.1 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
* The Aeroplane and Astronautics.’" Commission 
1% (minimum 2/-) on amount deposited 

BOX NUMBERS—Privace advertisers desiring 
to have replies sent care of “‘ The Aeroplane and 
Astronautics,"’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


CLASSIFIED ADVERTISEMENTS 


Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane and Astronautics,"" Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers 
errors, although every care is taken to avoid 
mistakes. 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839. 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street 
Glasgow. Telephone: Glasgow Central 1413 
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Gipsy Major 
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TELEPHONE 


LIGHT AIRCRAFT 
DIVISION 


AUSTER AUTOCAR, G-ARLY 
iipped, four-seat touring aeroplane with Murphy | 
MR.50 VHF radi We are delighted to offer this 
rand new Auster Autocar, G-ARLY, fitted with fully | 
X Mk. 2 engine The 
» le white and red with red upholstery | 
and the price only £3,726, delivered to purchaser's 
werodrome in the United Kingdom free of charge 


NEW OR USED AIRCRAFT 
SUPPLIED 


_ SHACKLETON _ 


DIVISION 


BRISTOL FREIGHTER 170 MK. 31. 


| market for several months and we 


maintained aircraft of this type for 
September. It is fitted out as a full freight version, has 
1 cor 


de-icing, auton 


pilot and 
i VHF, AD 
late and has a life 


A really smart, fully 


=acaeee §€=©6©6 AVIATION LIMITED 


9am 
HYDE PARK 24489 
Evenings and Weekends 
ELSTREE 1979 


Cables 
SHACKHUD LONDON W! 


| TRANSPORT AIRCRAFT 


delivery in | 


ot 
par. Current transport C. of A. | 
sristol Hercules 734 engines 


Late model | 

Bristol Freighters have been absent from the used 
are 

‘ | particularly pleased to be able to offer an excellently | 


EXECUTIVE AIRCRAFT 
DIVISION 


therefore 


| DORNIER DO.27 AND DO.28 The Ex 


| 8.7.0.1 twins which gave such s | 

| of slow flying and rt take 1 runs at 

| this year's Shackleton Aviation a shortiy 

| be granted their British publi u fA. In 
j } the meantime we shal! happy to etaila of 
i_ extremely successful aircraft 


PART EXCHANGE WITH 
OTHER AIRCRAFT OR CARS 


AIRCRAFT FOR SALE 


RENTICE Long-range tanks, stee] rod motor 
many extras, seen Newcastic Airport Offers 
Dr. J. MecClory, Stamfordham House, Stamfordham 
Rd.. Newcastle-on-Tyne 603-653 


| ee Gast 
- ASE OR By ASE “Pr RCHASE 


SPECIALLY ENGINEERED LONG-RANGI 
HIGH-PAYLOAD 


1049H SPE CONstELtation 
AIRCRAFT 


*% Most economical long-range high-payload 
aircraft available 
% Special engineering on aircraft permits pay- 
oads of 45,000 ib. cargo or 120 passengers 
for 2,.500-mile range 
x Either nm cargo, passenger or convertible 
configuration 
o- Financing available 
DON'T BUY ANY LARGE TRANSPORT 
AIRCRAFT UNTIL YOU HAVE LOOKED 
AT THESE AIRCRAFT POR FLEXIBILITY, 


PAYLOAD CAPACITY AND ECONOMY IN 
OPERATION 


ALSO 


C-46F AlRcrart 


PASSENGBDR AND CARGO 
WITH OR WITHOUT TCATEGORY KIT 
INSTALLED 
Call or cable 
FRED BENNINGER 


Executive Vice-President 


lees petvacc Siemens | Baa | ha . 


BURBANK, CALIFORNIA 


Phone, Triangle 7-341! Cable, Flytiger 
603-7 
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THE TRAVEL AIR — 
ane IK es. a 


Most economical of the Beechcraft *‘Twins’’, this delightful 
aeroplane carries five people for an IFR range of 750 miles 
at 195 mph. Details of this and other Beechcraft models 
may be obtained from the British isles’ distributors 


G) BUSINESS AIRCRAFT 


yeechcraft 


available from 
SHORT BROTHERS & HARLAND LIMITED 
Light Aircraft Division 
Queens Island Belfast N. ireland 
or The Aerodrome Rochester Kent 


G LS 
PYF G2 


Sole Distributors in the U.K. 
VIGORS AVIATION LTD. OXFORD 
AIRPORT. KIDLINGTON 3444 


There is a JODEL for you. 


Either the AMBASSADEUR 3 seater 

or the MUSKETEER 4 —5 seate 

U.K. Agents 

ROLLASON AIRCRAFT & ENGINES LTD. 

REDHILL AIRPORT - - + SURREY 
Telephone: NUTFIELD RIDGE 2212 


IPER aircraft on view, cars taken in part-exchange 
Terms Maidenhead Autos ith Rd Pp 
Maidenhead 4900 zzz-80 
ART Kitten Series Hl, single-seat, low-wing, ultra 
light monoplane, built 1951, aerobatic, airframe 
250 hours, engine (J.A.P. J99) 50 hours since new 
2 gall./hour, permit to fly. spare engines available 
£400. Limegar, Cabourne, Caistor, Lincs 603-x6846 
USTER Aiglet JSK, Cirrus Major Ll engine 
hours unexpired, annual C. of A. expires Dec 
ber, 1961, dual control/brakes, starter, generator u 
pancl, navigation lights, landing light, 32-galion tanks 
£1,675. 48 Glebe Place, Chelsea, $.W.3 603-x7018 
ETER S. CLIFFORD AND CO., LTD.., offer 


with Class I radio, ferry flight U.S 
at considerable saving on list price 
M! TA-SOKOL demonstrator, 13@ hrs. since new 
Sandard specification, piu blind-flying instru- 
ments and Murphy MR 80 full ur-seater at consider 
able saving on new price, offer 
IPER Tri-pacer i150, wtal hours 1,570, engine hrs 
Since overhaul 140, fitted Narco 27-channel Sim- 
piexer with VOR. C. of A. to June 6, 1964, £3,350 
URTHER details of the above aircraft will be 


EW 1961 Piper Apache Autoflite, fully equippe 
A.-U.K. onl 


OLE U.K. agents for Czechoslovakian light aircraf 
Oxford Airport, Kidlington, Oxferd Kidlington 
3355, Bletchington 392 603-1 
USTER V with low hours and three-year C. of A 
with full blind-flying pane! and many extras. fo 
mmediate sale, £1,600 o.n.o. Send for full specification 
list to Photopia, Ltd Newcastle, Staffs 603-£ 
yor sale, Miles Hawk Major, ¢ of A June 
1954, Box A032, care of THE AFROPLANE AND 
ASTRONAUTICS 603-12 


. , 
Aircraft Wanted 

CRAP aircraft aluminium and stainless  stee 
urgently required Lowton Metals. Lid., Lewton 

St. Mary’s, near Warrington Leigh 71441-2 
7224766 
PACHE or similar aircraft required Full detail 
and sensible price to Box AO3!, care of TH 
AEROPLANE AND ASTRONAUTICS 603-9 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


HILLIPS AND WHITE, LTD 


HE leading stockists in the U.K. for instruments, 
navigational equipment, electrical components and 
parts, and engine accessories. Spares for de Havilland 
Gipsy Major and Queens series and Armstrong 
Siddeley, Cheetah IX and XV 
61 QUEENS GARDENS, London, W.2 Phone 
Ambassador 8651, 2764 . - 
London.” zzz-F72 
HE REGIONAL AIR TRADING CO. Croydon 
Airport, for Rapide spares of every description 
Phone, Croydon 8521 zzz-798 
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Aircraft Accessories, Spares and Components—contd. 
RPLUS test uipment for sale Hydra pneu- 
r va n r trica lo perature 
f r nsile impact € crack 
4 juirements, L. S oman, Lid 
sS Man ste *hone, Blackfriars 
609-634 


oe —— 
rant | piesa ia NTORY 


FOR 


C-46, DC-4, DC-6, 1049H. 


Consi LLATION Ar RAF 


ALSO 


wer iH Compo ND 


350-EA-3 


P® ATT & yy aime. 


R280 


ENGINES 


CBI6/1 


PLYxINe "PF IGER | Bos 
B' RBANK " Byceee 


OR ¢ 


ENGINES 


= 


CALI ABLE 


DOUG DULY 


om. AME s s for Dak 
A Cut Fair / Argus 


mcquite s 


t asonable : 
z ’ "WALTER “LID. The Driv f 
e Ph and 4294. Cab 


H 


CLOTHING 
R.A.F. { ioned. Fisher's, 86:88 


K 


s Woolwic 


| 


603-0723 


PRICE 

INCLUDES: 

%& Full 1.F.R. radio (Collins 
V.H.F(2) V.O.R., LLS., 
A.D.F.) fitted as standard 

t% New aircraft warranty 
with two months free 
servicing 

*% Double-thick windows 


and panoramic one piece 
windscreen 

Full five-seat accommoda- 
tion with generous bag- 
gage compartment 


% Augmented underwing 
exhaust system 
*% Engineered sound- 


proofing. 


PERFORMANCE: (260h.p 
model) 


230 m.p.h. cruise 
1,400 mile range 


170 m.p.h. 
crurse. 


22,000 fr. ceiling 


single engine 
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to big plane performance and flexibility, | | ; 
at an all-time low operating cost. 


For further convincing, come fly our 
demonstrator, then you'll say 


Make Mine a Mooney. 


Sole U.K. Distributors for Mooney Aircraft 


R. K. DUNDAS 
AERO LIMITED : 


DUNDAS HOUSE 
59 ST. JAMES’S STREET 
LONDON, S.W.! 


HYDe Park 3717 Cables : DUNDUK 


C. 


THE AEROPLANE 
and ASTRONAUTICS 


( ONSU LTANTS 
McNIk London School 
i training with 


of Air Naviga- 
ad@visory 


avagator 


se Square, Knightsbridge, S.W.3 
Ken zzz-791 
CONSULTANTS), LTD., 7 


ON 
P Cheltenham Phone se11 
61 


4-663 


ENGINES—WANTED 


| IPSY Maj Il engine wanted, must be compict 
| G and have a ast SOO hours to run Box A035, 
| care of Ti AEROPLA AND ASTRONAUTICS 


603-11 


ENGINES AND ENGINE SPARES 


EW Gipsy fa Series | and new Warner Super 
Scarat 65 hor engines ivailable ex stock, 
MOONEY Mk 21 C.LF.E r rt, £360 sterling conch 
© L ARGI q s f Pratuw & Whitney 1340- 
S.LH1.G ple power units condition as 
Sit in the Mooney Mk. 21 and you'll — oa fr 4 ihibited rices on 
experience the most tastefully appointed | | ocbiskatgs sella sapisiancsitellesc dais 
INGSFORD SMITH AVIATION SERVICE, P.O 
interior for any of the single engined K a Cae ae 
retractables on the market, added to] | 603-6 
which is the most practical pilot planned | | PACKING AND SHIPPING 
panel in the business. R. AND J. PARK. LTD mDominion Works, 
| Chiswick 77€ Official packers and shippers to the 
These facts, coupled with fatigue-free sircraft indus 222-0782 
low-noise level, crisp and efficient con- R ADIO AND RADAR 
trol, the high cruising speed, all add up TRI2D, STR9Z, STROX, and most other British 
S, j n V.H.F R/T equipment always in 


approved design installations into any 
4. J. Whittemore (Aeradio), Ltd., 
drome ent 722-781 


SITUATIONS VACANT 


° Ww club nea London excellent 
eke r and prospects Phone, 
permi 4 wr Box A952, care of THE 
, ASTRONAUTICS 603-4 
Co A= é ke AINING 
HAMBLI SOUTHAMPTON 
LICATIONS vited for appointment 
Acrodynamics of herm dynaaic 
te al qualifications and recent teaching exper: 
are essential. Salary in the range £1,010 ¢ sod ta 
£ qualifications Contributory Pensic 
4 ~% to Bursar 603-4 
ADIO € gincers and instrument mechanics 
} j € ce airborn navigational equip- 
l d Airpo The Decca Navigator Co 
St Rd., Fe am, Middlesex Phone, Feltha m 
603-8 


announce their appointment as sole 
European distributor for 


ne new RIL ni 05, 


(Demonstrator now at Panshanger) 


the latest executive twin from the U.S.A. 


Price delivered U.K. duty paid, no extras of any description 
£24,500 fitted with 240 h.p. Continental engines. 
£28,500 fitted with 260 h.p. Continental engines. 


(SPECIAL EXPORT PRICES ON DEMAND) 
Full illustrated details from 


Keegan Aviation Limited 


PANSHANGER AERODROME, 


Tel: Essendon 491/2/3 Cables 


Planesales Hertford 


HERTFORD 


1943 
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THE AEROPLANE 80 SEPTEMBER 7, 1961 
and ASTRONAUTICS 
Situations Vacant—contd. ALEDONIAN AIRWAYS (PRESTWIC me LTD 
require licensed aircraft engineers with and 
HIEF Ground Instructor required immediately to en < licences covering DC7 . : 
* establish ground training section of one of the Bo without DC7C will d 
foremost flying schoels in the United Kingdom based at Gatwick and Prestwick 
Iraining up to ALTP standard Good salary and Starting salary of £1,200 minimum 
lent spects right umdidate. Box AO21. care creat: A lease app to I 
a 1 HE fsnorians ANI ASTRONAU cs 603-5 INTERNATIONAL AERADIO LIMITED aenees “eg” Ga. ~ Bs yo ee a < 
invite applications from “A” and “ B” licensed Victoria Rd., Horley. 4446-7 605 -6€ 
AIRCRAFT RADIO MAINTENANCE ENGINEERS ROUND Engineer. A and C Austers. Box A 
OLLEGE Of A= i ie AINING for service in Nairobi and Khartoum. care of THE AFROPLANE AND ASTRONAUTICS 
i C 
HAMBLE, SOUTHAMPTON A tax-free salary will be paid plus 
Alreins ATIONS are invited for appointment as a married and child allowances. (For 
9p ae a eg Fling ny example, an “A” and «B"' licensed aiaaiads 
i sviga : su 1s ap var t G 
air pilots Of navigators, possessing a eiett Flight engineer in Khartoum, married Dette = t 
ens rtof < MeTENCy ternatively 
Nay gator Cemtincate,, of | Competency yal be accept with two children, would receive GUPERINTENDENT 
able. salary in the range of £1.010 to £1 328 fccord- initially a total of £2,057 per 
ing to qualifications ntributory nsion Sch 
Applications to Bursar 603-3 annum.) Inaddition, free furnish- 
ed accommodation and free Ww! A! RICA 
EGISTRAR-Grow + dinieaiaiaals we eel medical attention is provided with 
rainiva records, ¢tc., of generous U.K. leave These 
? stud n yurscs mal pilo cences P 
studen a fe ad om the Loosen positions are permanent within a er ’ 
ony = ee _ , erie wt world-wide organisation and carry mg —— oy pone Reg h. - 
membership of an_ excellent LING SUPERINTENDENT for servic 
; INISTRY OF AVIATION requires Engineers III ag = OR i 
‘ at the Royal Aircraft Establishments at Farn- pension scheme. West Africa. Aged 26-36, experience . ; 
borough, Hants, Bedford and at th Acroplane and - handling of petroleum products is essentia : 
Fstablisht meni, Boscombe Written applications giving age, quali- and aviation refuelling preferable. The posi 
he posts carry responsi- tien calls for the qualities of leadership and 
nienance and” experimen fications and experience should be made initiative and preference will be given to those 
Mast enginecting, aperemtice- to Personnel Manager, 40 Park candidates who can also show proof of 
\F.R.AeS A.M.I Mech.E Street, Ww.I. mechanical aptitude in maintenance and repair 
Mu yave experience of automotive and hydraulic mechanisms 
Know! oaee of Excellent accommodation at low all-in rental 
liage 4 acary \ ’ nd 
Soeacine ‘eal ary ‘for Company car Three m nt vy leave at d of 
establishments will each 18 months’ tour, plus 18 days avel 
4%) on January |! = ———s a oe a time passages paid Pension scheme anc 
4 nities to compete “ther employee benefits. Applications, q nx 
Ny will arise. Forms AR 9844, wth full details of age and pas 
mica and Scientific 


experience to 


B A033. 


Care of Tu AEROPLANE ASTRONA cs 


t ndon 
September 29, 1961 603-2 


sing da 


ip Sere A” RAFT | pee 


Tanganyika, Ministry of 
ract for one tour of 21 
an Sala Gnclhuding Overseas 


Tre 150 @ we 


ssna 


ILOT required for Smiths Avia 1 Divis I 
Quarters provided at moderate Un 


have ad training in general 


x able gin the APPOINTED DEALERS CPL. holder : 
hy > , rince omman scheme for suits Pr : ¢ Pe 
sircra »portum tres ui . ‘ . - ( ) { 
n experience i saan ouaiiiieathone The North & West Midlands: Westair Limited, Manager. S._ Sm . - as oe 
nm Agents, 4 Millbank, Le ndon Squires Gate Airport, Blackpool, Lancs. 

Se ipplication form and fur ther particulars East An lia & East Midi is: 

Stating age name brief details of ualificatio d ands : 

conan ence and a ting oaleenans MIA. s1a1s a W.H. & J. Rogers (Engineers) Ltd., 

603-13 Gt. Barford, Bedford 


fitters required or repa 4 ove a ‘ . ’ TT y 
pte ge Be ey ig 4 ote West: Steels (Aviation) Limited, TUITION 
Clifton, Bristol 


niece Ay tr port ' . yet LINK TRAINING CENTRI D4 
Northa a. on Bedford an d St. Neots areas Apply in Scotiand: Airwork Services Limited, D ANT 18 Trainers Instrument ratings, renew 
person or by letter to Brooklands Aviation, Ltd Perth Aerodrome, Perth, Scotiand and latest procedures for flights to any acrodr 
‘ Litth Staughton Acrodrome s. & Neots, Hunts the world. 21s. an hour Denham 
P 433 


SOLE DISTRIBUTORS IN GREAT BRITAIN ARE 


AIRWORK SERVICES 


PANSHANGER AERODROME - 
TELEPHONE: ESSENDON 315 


EARN fly, £37; Instructors 

ment flying for £4 12s.6d. N 
per hour. Residence 6 gens. weekly 
for Commercial Pilot’s Licence 


LANNING Engince re j 

machined and she« neté details Apply staténge 
experience, age and salary required to the Manager 
Brox viation $ 


Flying, Ltd.. Thruxton Acrodrome 
1 hr. 15 min. from Waterloo), Hant 


Northampton 605 -664 


Airframe Fitters - Radio Fitters - Instrument Repairers - Aircraft Electricians 
Plant Maintenance Fitters - Plant Maintenance Electricians - Draughtsme 
Stores Assistants - Clerk Typists - Firemen - Labourers 


Wewat SKILLED TRADESMEN 


and other staff 


We offer permanent jobs with good pay, pensions and insurance 
first class working conditions, excellent catering and recreation facilities 


Write, call or ‘phone (Skyport 3131) Personnel Officer, BEA Engineering Base 
London Airport, Hounslow. Middlesex (Bus 203 from Hounsiow West to Hatton Cross) 
also STATION CHARGEHANODS 


Licensed Aircraft Engineers to supervise pre-departure checks and defect diagnosis and rectification procedures. At least 5 years’ practical experience, and ability 
to extend qualifications on introduction of new aircraft types, essential. 
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SEPTEMBER 7, 1961 81 THE AEROPLANE 
and ASTRONAUTICS 


Fascinating Flying 
| in the latest ‘Continentals’ 


@ Fuel Injection for economy and safety 


’ ia — 


P 


Eee ah. @ Variable Pitch Propellers 


The elegant Meta-Sokol 


@ Retractable undercarriage (Hydraulic operated 
Tricycle on the “ Morava”) 


@ Comfortable 4 seat cabin (5 seats in the Morava) 
with exceptional all round view 


“ 
f 
» 
; 
Bettas 


@ Comprehensive Standard Equipment 


The superb twin engine Aero 145 


@ Full spares backing 


——— a on 
— tees ee she. Stee eas S. 
ee Mitre fs Ste . Pe 


~ 


For full information fcr these aircraft and the famous ZLINN trainers 
write or telephone 


sole U.K. AGENTS Peter S. Clifford & Co. Ltd., 
Oxford Airport, Kidlington, Oxford 


Telephone Kidlington 3355 — Evenings and Weekends Bletchington 392 
in conjunction with G/C Edward Mole, U.K. Distributor 


World Export enquiries OMNIPOL LTD. WASHINGTONOVA II. Prague 3 Czechoslovakia 


The magic Morava 


CONTROL | Flying for fun? 
ENGINEERING The Rollason D.31 TURBULENT 


Manufacturers of precision controls invite 
applications for the following Senior vacancies in 
their Engineering Department 


DESIGN ENGINEERS 
to initiate original Design concepts and supervise 
preparation of Design Studies and specifications 
after liaison with customers. 


DEVELOPMENT ENGINEERS 


to carry out Research and Development work on 
various projects and supervise preparation of Test 
Schedules and Reports, including the design of | 
special Rigs and Structures 


A rk covers a wide range irs ucl r and 
Industrial project ncluding Ek Hydraul Ser 
Mechanisms, Remote Handling Devices as well as Pneumatic | ‘ 
Systems for Power Transr ions nd | Photograph by courtesy of Barry Griffiths 
y Staff atu t 


is within everybody’s reach 


jualification 
nd other expenses will be paid t« 10S 
Assistance will be given with removal 


interview 


4/1 enquirics to :— 


Rollason Aircraft & Engines Limited, 
Mdcuitnn,: = ".  T Croydon Airport & Redhill Aerodrome 
Surrey. Surrey. 


H. M. HOBSON LIMITED 


FORDHOUSES - WOLVERHAMPTON - STAFFS. Tel.: Croydon 5151 Tel.: Nutfield Ridge 2212 
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THE AEROPLANE 
and ASTRONAUTICS 


AIR hag a ont 


UnRSy AND vy NT FLYING CLUB, Biggin Hill 


BOOKS AND PUBLICATIONS 


DCOL 


(Regd. Trade Mark) 


SOLDERING EQUIPMENT 


82 


Ses 


Magnesium. Also in Stainless Steel ar 


B.S.F. + Metric - B.S.P. - B.A. 


Whitwe 


rth + Unified 


CROSSE co.csse 1 
COMBE DOWN: an. OMERSET 
Phone: COMBE DOWN 2355/8 Grams CIRCLE BATH 


BRITAIN'S ONLY 
AVIATION SCHOOL 


offering a// 
these courses :— 
* commercial and 
SFRVICES private licences 
instrument rating 
NIN aircraft 
engineering 
* full residential } 
facilities 
| 
MINISTRY OF AVIATION APPROVED 


Airwork Services Ltd., 
35 Piccadilly, London, W.1. 


* 


* 


Meggers— 


Insulation Testers 


We have a complete range of Meggers, 
Bridge Meggers. Wee Meggers, 
Ohmeters, Circuit Testers. Avometers, 
Bonding Testers. 

Ex stock—Certified—New at 334° 
discount from current prices. 


STARAVIA LTD. 


Redfields Works, Church Crookham, 
Nr. Aldershot, Hants. 


Tel.: FLEET 1383 


Catalogues from Head Office, Sales & Service 


ADCOLA PRODUCTS LTD. 
GAUDEN ROAD, CLAPHAM HIGH STREET 


MACaulay 3/01 & 4272 


MINISTRY OF AVIATION 


AIR TRAFFIG 
CONTROL OFFICERS 


Posts for men or women at least 23 and under 35 
on 1/7/61. Candidates must have had recent 
aircrew experience, preferably as pilot or navi- 
gator in civil air transport or H.M. Forces; but 
exceptionally, extensive experience in A.T.C.O 
duties may be accepted. They should normally 
also have G.C.E. with five passes, or an equivalent 
academic qualification. Starting salary (London) 
from £872 to £1,251. Maximum £1,599. Appoint- 
ment initially unestablished, but prospects of 
establishment and promotion 


Apply 
MINISTRY OF AVIATION 


EST 5(a) 1/R 758, THE ADELPHI 
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AVIATION TRADERS 
(ENGINEERING) LTD 


A BRITISH UNITED AIRWAYS 
COMPANY 


Have vacancies as follows : 


a) ONE INTERMEDIATE WEIGHTS 
ENGINEER based at Southend-on- 
Sea, for varied work on Carvair and 
other new Civil Aircraft Projects and 
aircraft of British United Airways 
Fleet. 


ONE INTERMEDIATE WEIGHTS 
ENGINEER based at London (Gat- 
wick) Airport, responsible to Chief 
Weights Engineer at Southend-on- 
Sea, for work on British United Air- 
ways Fleet Aircraft loadings, etc. 


FOUR SENIOR AIRCRAFT STRUC- 
TURAL DRAUGHTSMEN based at 
Southend-on-Sea, for work on Carvair 
and other new Civil Aircraft Projects. 


THREE SENIOR AIRCRAFT 
DRAUGHTSMEN with experience of 
Aircraft controls and mechanisms, 
based at Southend-on-Sea, for work 
on Carvair and other new Civil Air- 
craft Projects. 


b 


~— 


c 


— 


d 


— 


Five day 38-hour week. 3 weeks annual leave 
plus statutory holidays. Superannuation and 
sickness benefit schemes are in operation 


Specially reduced air travel fares are available 
for staff and families 


Apply in writing giving details of experience, 
qualifications and salary required to :— 


Chief Designer, 
Aviation Traders (Engineering) Limited, 
Municipal Airport, Southend-on-Sea, Essex 
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FLIGHT BRIEFING 
FOR PILOTS 


Volume One 
By N. H. Birch and A. E. Bramson 


This book covers the basic theory of flight together | 
with fundamentals clearly explained and excellently | 
illustrated—by Bramson, and then goes on to describe | 
the basic flying manoeuvres giving explanations and | 
clear instructions on the practical exercises needed for 
the pupil pilot. All exercises in the book are geared | 
to the Private Pilot's Licence. The book has received 
official approval from the Panel of Examiners of the 
Guild of Air Pilots and Air Navigators 


15/- net. 


PITMAN 


MARVIN TOMKINS LIMITED 


Supplier of Aeronautical Equipment for most 
types of Aircraft and Engines 


and 
Purchasing Agent for Overseas Aircraft Operators 
also 
Stockist of Rotax Spare Parts 
MARVIN TOMKINS LIMITED 


76, BISHOPS BRIDGE ROAD, LONDON, W.2 
Telephone BAYswater 8293 


THE BRITISH AIRLINE 
PILOTS ASSOCIATION 


81, New Road, Harlington, Middx. Tel .HAYes 3447 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary 
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CROSS MFG. CO. 
COMBE DOWN, BATH 


THE AEROPLANE 
and ASTRONAUTICS 


| L. ROBINSON & CO. (GILLINGHAM) LTD., ‘Cl 
| LONDON CHAMBERS, GILLINGHAM, KENT. 


TEL: GILLINGHAM $1182/3 


COMPANION ACCESSORY To 
THE WORLD'S FINEST CLIP 


PERFECT 
PRECISION | 


nd few ap Flying School 
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rnati ional airport No entrance fees 
port Club available to members 

Austers £4.5s. solo; £4.15s. dual; contract rate £4. 

Chipmunk £5.10s. dual or solo. 
Municipal Airport, Southend-on-Sea, Essex 


Phone: Southend-on-Sea 40201 


AIRCRAFT 
SPRING WASHERS 


S. SPECIFICATION 2 SP.47 


(1938) LTD 
2355 § 


Tel.: Combe Down 
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SEPTEMBER 7, 1961 THE AEROPLANE 
and ASTRONAUTICS 


. ALL-WAYS BETTER!! °. 


HIGHLY SKILLED PRECISION SPECIALISTS... 


YoU as a highly-skilled craftsman want a future with High Rates 
of Pay based upon merit... 


W ANT congenial secure progressive conditions that first-class 
Engineers prefer... 


A PREMIER STAFF POSITION 
x kk & * * x JIGBORERS« « « «x xx 


(3-SHIFT SYSTEM UNDER THE BEST ALL-WAY CONDITIONS IN THE WORLD) 


TOOLMAKERS 
UNIVERSAL MILLERS 
HORIZONTAL BORERS 
UNIVERSAL GRINDERS 
CENTRE LATHE TURNERS 


x * MORE PREMIER STAFF POSITIONS!!! x x 
FOR PROJECTS OF CONSIDERABLE INTEREST .. . 


* SENIOR DESIGNERS 


required for Design & Detailing of :— 

(a) Aircraft Control Systems : Mechanical, Hydraulic, Pneumatic. 
(b) Mechanical & Electro-Mechanical Units, Servo-Mechanisms. 
(c) Mechanical Test Apparatus and or Special Purpose Machines. 
(d) Jig & Tool Design and Multi-Stage Press Tools & Moulds. 


Must have sound practical and theoretical knowledge of particular subject. The post is permanent, con- 
genial and rewarding. Bonus, Pension and Life Insurance Scheme. 


* DESIGN CHECKERS 


Senior men of superior ability fully conversant with dimensional and functional analysis of Mechanical 
and Electro-Mechanical Designs. The post is permanent, congenial and rewarding. Bonus, Pension and 
Life Insurance Scheme. 


wre or aply personaly PREMIER PRECISION LTD. Hani 


PERSONNEL DEPT. Design, Research & Development Engineers Bracknell 2222 
NOW - ~~ ™ (12 lines) 
WESTERN ROAD, BRACKNELL 
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THE AEROPLANE 
and ASTRONAUTICS 


The success of 


FLEXFLYTE 


in the air... 


SPECIFIED BY ALL LEADING 
AIRGRAFT DESIGNERS 


Used extensively in the Bristol Britannia for 
Cabin Conditioning, de-misting and luggage 
bay heating, Flexflyte—the amazingly flexible, 
light weight ducting—is available in many 
standard forms, including a silicone impreg- 
nated type for high temperature applications, 
to meet a wide range of aircraft operating 
conditions. Flexflyte is giving excellent service 
on ground support equipment, such as Air 
Starter Trolleys and Air Conditioning Units, 
where toughness with reliability are essential 
requirements. Tight 180° bends, without loss 
of cross sectional area, and ease of connection 
to rigid tube units, are only two of the many 
installational advantages 
of Flexflyte. Special forms 
of Flexflyte can be devel- 
oped to meet aircraft op- 
erating conditions beyond 
the Standard range. 


FLEXFLYTE 


SEPTEMBER 7, 1961 
Vol. 101. No. 2603 


FLEXIBLE DUCTING LIMITED 


SHUNA STREET, 


Telephone: MARyhill 3311 


MARYHILL, 


GLASGOW N.W. 


Telegrams: FLEXIDUCT, GLASGOW, N.W. 


Visit the 


FLEXIBLE DUCTING 


stand at the 


FARNBOROUGH AIR SHOW 
STAND No. 28! 


Representatives throughout the Aircraft Industry : 


AVICA EQUIPMENT LIMITED 
MARK ROAD, HEMEL HEMPSTEAD, HERTS. 


Telephone: Boxmoor 4711 Telegrams: Avica—Hemel Hempstead 
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